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FIG. 2D
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FIG. 4A
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FLOATING PARTITION AND LOFT FOR A
LIVESTOCK SHIPPING CONTAINER

This United States Non-Provisional Patent Application 1s
a continuation of U.S. patent application Ser. No. 13/866,
627, filed Apr. 19, 2013 and i1ssued as U.S. Pat. No.
9,102,258 which claims the benefit of U.S. Provisional
Application No. 61/636,397, filed on Apr. 20, 2012 and
which 1s also a continuation-in-part of, and claims priority
to, U.S. patent application Ser. No. 13/087,383, filed on Apr.
15, 2011, which 1n turn claims the benefit of International
Patent Cooperation Treaty Patent Application PCT/US11/
024602, filed on Feb. 11, 2011; U.S. Provisional Patent
Application No. 61/371,123, filed Aug. 5, 2010; U.S. Pro-
visional Patent Application No. 61/378,4°73, filed Aug. 31,
2010; and U.S. Provisional Patent Application No. 61/434,
366, filed Jan. 19, 2011. Each application 1s hereby incor-
porated by reference herein.

FIELD OF INVENTION

Generally, embodiments described herein relate to ship-
ping containers for transporting livestock on shipping ves-
sels, and more particularly relate to shipping containers

having floating partitions, as well as, floating feed troughs
and lofts.

BACKGROUND

As beel, dairy and other livestock industries continue to
develop around the world; various market demands generate
a need to transport livestock over great distances. In some
cases, transoceanic and intercontinental shipments may be
desirable. These shipments can be made relatively quickly
by airborne transport, but at a great expense. Heavier cargo,
such as livestock, can be particularly expensive creating a
need for waterborne transport, which can take between four
days and forty-five days, or more, to arrive at a final
destination. Living animals present a number of 1ssues that
are unique to shipping and which become increasingly
problematic over extended shipment periods. Therefore, a
need exists for a specialized shipping container for the
oceanic transport ol livestock.

Unlike typical cargo, livestock require a steady supply of
suitable food, water, air and at least some level of climate or
temperature control 1n order to promote good health. These
basic requirements are further complicated by the fact that
livestock produce waste during their confinement i ship-
ping containers. Therefore, an unresolved need exists for a
shipping container that promotes livestock health over the
course of long shipments, and for a spatially eflicient con-
figuration to transport livestock and feed together.

At least one previous container indicated for the transport
of livestock provides an external means for accessing stored
teed for distribution to livestock within the container. Such
an arrangement may present safety hazards to an operator
and requires additional spacing between containers. For
example, some previously described shipping containers
include compartments which are accessible from the exterior
of the container through outwardly opening panels. These
panels require a certain clearance 1n order to provide access
to feed during the course of shipment, which increases the
required space for each container. Further, these configura-
tions require an operator or attendant located on the exterior
of the container for distributing feed. The attendant may be
exposed to weather elements and may be within the reach of
livestock presenting opportunities for injury while performs-

10

15

20

25

30

35

40

45

50

55

60

65

2

ing these tasks. As such, a further need exists for shipping
containers which are spatially eflicient and which include
teatures for enhancing the health and safety of livestock and
attendants.

SUMMARY OF INVENTION

Certain embodiments of the claimed invention are sum-
marized below which meet the needs set forth above. These
embodiments are not intended to limit the scope of the
claimed 1nvention, but rather serve as brief descriptions of
possible forms of the invention. The mvention may encom-
pass a variety of forms which differ from these summaries.

One embodiment relates to a shipping container having at
least two side walls and a container floor with one or more
column support plates mounted to the interior of the con-
tamner. This embodiment may contain one or more web
support plates connected to, and extending from, the one or
more column support plates, where the one or more web
support plates each have a distal end extending away from
the column support plates without touching the container
floor. A floating partition may be mounted with the distal end
of the one or more web support plates and a loft may be
connected to the floating partition

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an external 1sometric view of a shipping
container 1n accordance with certain aspects of the present
invention.

FIG. 2A-D illustrates mternal and cross-sectional views
of a shipping container 1n accordance with certain aspects of
the present invention.

FIG. 3 illustrates an internal 1sometric view of a shipping
container 1 accordance with certain aspects the present
invention.

FIG. 4A-B 1llustrate cross sectional views 1n accordance
with certain aspects of the present invention.

FIG. 5A-B 1llustrates a hopper 1n accordance with certain
aspects of the present imnvention.

FIG. 6 illustrates a diagram of a system of shipping
containers on a shipping vessel 1n accordance with certain
aspects of the present imvention.

FIG. TA-C 1llustrates schematic configurations of arrays
of interconnected shipping containers on a shipping vessel 1n
accordance with certain aspects of the present invention.

FIG. 8A-C 1llustrates schematic configurations of arrays
ol mterconnected of shipping containers and water delivery
systems on a shipping vessel 1 accordance with certain
aspects of the present mnvention.

FIG. 9 illustrates an arrangement of shipping containers
on a shipping vessel in accordance with certain aspects of
the present mvention.

FIG. 10A-D 1illustrates schematics of electrical systems
for multiple shipping containers on a shipping vessel 1n
accordance with certain aspects of the present invention.

FIG. 11A-C illustrates an embodiment of stackable con-
tainers along with a spacer and a catwalk for accessing
stacked containers.

FIG. 12 1llustrates a flow chart embodying certain aspects
of methods relating to the shipping containers described
herein.

FIG. 13A provides an 1sometric view of a plurality of
stacked containers sharing a catwalk.

FIG. 13B provides a top view of a plurality of stacked
containers sharing a catwalk.
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FIG. 13C provides a side view of a plurality of stacked
containers sharing a catwalk.

FIG. 13D provides an 1sometric view of a plurality of
stacked containers.

FIG. 14A 1illustrates a downward sectional view of the
front portion of a shipping container in accordance with
certain embodiments described herein, the sectional view
being taken from above the loft.

FIG. 14B illustrates a downward sectional view of the
back portion of a shipping container in accordance with
certain embodiments described herein, the sectional view
being taken from above the loft.

FIG. 15A 1illustrates a downward sectional view of the
front of a shipping container in accordance with certain
embodiments described herein, the sectional view being
taken from above the feed troughs.

FIG. 15B illustrates a downward sectional view of the
back of a shipping container 1n accordance with certain
embodiments described herein, the sectional view being
taken from above the feed troughs.

FIG. 16 1llustrates a back sectional view of a shipping
container in accordance with certain embodiments described
herein, the sectional view being taken from in front of the
wing end.

FIG. 17 illustrates a back sectional view of a shipping
container 1n accordance with certain embodiments described
herein, the sectional view being taken at a ventilation
opening.

FIG. 18 illustrates a perspective view of a portion of the
interior of a shipping container and a floating partition 1n
accordance with certain embodiments described herein.

While the present invention may be embodied with vari-
ous modifications and alternative forms, specific embodi-
ments are 1llustrated 1n the figures and described herein by
way of illustrative examples. It should be understood the
figures and detailed descriptions are not intended to limit the
scope of the mvention to the particular form disclosed, but
that all modifications, alternatives, and equivalents falling
within the spirit and scope of the claims are intended to be
covered.

MODES FOR CARRYING OUT TH.
INVENTION

(L]

Now referring primarily to FIG. 1, an external view of an
embodiment of a shipping container 10 1s illustrated. Par-
ticular embodiments relate to a shipping container 10 for
transporting livestock, where the livestock can include one
or more cattle, horses, sheep goats, pigs, other domestic
livestock, or exotic animals. The exterior of the shipping
container 10 1s 1llustrated with roof 12, a bottom 14, a front
wall 16, a back wall 18, a first sidewall 20 and a second
sidewall 22 forming an 1nterior storage space. The front wall
16, back wall 18, first siddewall 20 and second sidewall 22
may be collectively referred to as the sides or a plurality of
sidewalls, and 1t should be appreciated the terms, “top,”
“bottom,” “front,” and “back” are used as relative terms for
identification relative to the other sides and that shipping
containers can be configured with any number of sides or 1n
any number ol orientations.

Each of the sides can be constructed from metal con-
nected to a metal frame, or from other materials known in
the industry for shipping containers. As one non-limiting,
example, the shipping container 10 can be constructed from
corrugated steel on a metal framework. As another non-
limiting example, the sides can be constructed from other
suitable materials, such as fiberglass, plastics, alloys, or
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combinations thereof. The shipping container 10 can be
dimensioned as a typical cargo shipping container.

By way of a non-limiting example, the shipping container
10 can be twenty, forty, forty five, forty eight, or fifty three
feet long, eight feet wide, and nine and a half feet high.
Shipping containers can be eight or eight and one half feet
tall, and these containers are also contemplated for use
herein. In various countries containers can be slightly wider
to accommodate different sized pallets. Each of the dimen-
sional relations of containers for this purpose are also
contemplated for use in the aspects presented herein, as well
as other standard or useful dimensions, which have not been
specifically 1dentified. For example, the shipping container
10 can be about ten to about sixty feet long, about seven to
about twelve feet wide, and about seven to about twelve feet
tall.

The sides can be insulated, or coated, on their interior for
the purpose of regulating the temperature of the shipping
container. The coating can be water resistant and non-
absorbent so livestock waste and fluids remain easy to clean
from the container and so the shipping container 1s easy to
disinfect. For example, the interior surface, or exterior
surface, or both surfaces of the shipping container 10 can be
coated with a retlective material for the purpose of reflecting
light, as opposed to generating heat. Similarly, the interior of
the shipping container 10 can be coated with foam or another
insulating material, such as a paint or film. The insulating
material selected for the interior of the container can be
water tight and non-absorbent so the iterior surfaces remain
casy to clean and disinfect 1n view of waste produced by
livestock 1n transit. In another embodiment, the interior
surfaces can be padded with cushioning elements for the
safety and comiort of the livestock

The bottom 14 can be sealed to form a water tight bottom,
or to make at least a portion of the bottom watertight. The
watertight bottom can provide the benefit of preventing
urine and other waste from leaking onto a transport vessel,
a dock, other shipping containers, or other locations. For
example, the bottom 14 can be lined with a plastic or a
rubber material which can be configured to overlie the
bottom and portions of the front wall 16, back wall 18 and
sidewalls. As one example, the bottom 14 can optionally
include drain ports 31, 33, 35, 37 39. The drain ports can be
sealed by a wing nut, a rubber plug, or by other sealing
clements for draining waste fluids at a designated times and
locations. As few as a single drain port can be used, and as
many as sixteen or more drain ports can be configured
symmetrically or asymmetrically on the bottom 14 of the
shipping container 10. In one embodiment, a sealing foam
can be used, around openings formed on the exterior of the
container.

A bedding layer can be formed on the bottom 14 of the
interior storage space. The bedding can include saw dust,
wood shavings, pine chips, rice chips, hay, straw, powder
and combinations thereof, which can be layered or can be
mixed. The bedding can be formed over a generally water
tight structure, which can include a concrete layer and/or a
plastic and/or rubber, as well as, the drain ports described
above. In one embodiment, the bedding layer can be selected
for 1ts ability to absorb fluid waste and reduce odors and can
include, for example, sawdust and pine chips. In another
embodiment the bedding layer can be formed to provide
livestock cushioning within the container, such as hay or
straw. Other suitable materials can be used for confining
urine and other waste produced by livestock within the
shipping container.
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On the interior of the container 10, the bottom 14 can
include a traction surface to assist livestock 1n movement
within the shipping container in light of the relative motion
the shipping container 10 undergoes on the open sea. For
example, the interior of the bottom 14 can include rubber
matting, a metallic grid, a metallic mesh, a rubber gnd, a
corrugated surface, crossbars and combinations thereof.
Similarly, other surfaces can be used on the bottom 14 of the
shipping container 10 in order to provide livestock with
improved traction. Other materials and shapes can be used,
so long as the shape allows livestock to gain footholds 1n the
tace of the pitch, roll and yaw of shipping vessels.

The front wall 16 can include a cargo gate 24, through
which livestock can be loaded like any other cargo before
the shipping container 10 1s loaded onto a shipping vessel.
The cargo gate 24 can have a first side 26 and a second side
28. The first side 26 of the cargo gate 24 can have an control
box 30 including an electrical connection 32 for receiving
power from a power source, can be a 220 volt source or a
440 volt source. The control box 30 1s illustrated connected
to a first ventilation fan 34 for promoting circulation within
the shipping container 10. A second ventilation fan 36
illustrated on the back wall 18 of the shipping container 10
and can also be connected to the control box 30. The control
box 30 can include a transformer to step down voltage from
the external source for consumption within the shipping
container 10, as well as a controller for operating various
clectrical devices within the shipping container 10, such as
the fans. The control box 30 can also include breakers and
switches for each of the devices 1n the shipping container 10.
Additionally, electronic components, such as a timer 25, for
controlling, regulating or powering any electric devices
within the shipping container 10 can be included in the
control box 30. The control box 30 can include an electrical
connection 32, which can be a weather proof female con-
nection for recerving power, such as three phase 440 volts.
Suitable weather proof electrical connections 32 are avail-
able from ESL power systems out of Corona Calif., US.
Additionally, weather proof connections can be used on the
interior of the shipping container 10 for each electrical
device, 1n order to ensure the continuous operation of lights,
fans, and other equipment during shipment. Lights may
particularly require more water proofing than typical 1n these
shipping containers 10.

First and second ventilation fans 34 and 36 are illustrated
generally opposing each other on opposite sides of the
shipping container 10 in order to maximize the air flow
through the shipping container 10. In such an arrangement
one of the two fans can be configured to push air through the
shipping container 10, while the other can be configured to
pull air through the shipping container 10. Such a coopera-
tion between the fans permits an improved air exchange. The
first ventilation fan 34 and second ventilation fan 36 can be
provided in conjunction with the ventilation openings 40,
42, 44 to promote circulation in the shipping container 10.
In one embodiment, the fans can be mounted 1n a configu-
ration which promotes two-way air flow. In another embodi-
ment, the one or more of the fans can be mounted at angles
in order to promote circulation. In either arrangement, the
fans and ventilation openings can provide between about 0.4
alr exchanges per minute to about 12 air exchanges per
minute, or greater than 2.5 air exchanges every minute. In
another embodiment, shipping containers 10 can be stored 1n
the hull of a shipping vessel, but may require as many as 30
air exchanges per minute.

Other configurations of fans are contemplated for use with
embodiments of the shipping container 10, but the power
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and arrangement of the fans can be suflicient for maintaining
air flow through the entire shipping container 10. In one
embodiment a fan for pushing air can be fluidically con-
nected to a fan pulling air by a conduit, such as a plastic
tunnel. The conduit can include openings facing the live-
stock 1n order to ensure an even distribution of air move-
ment. In some embodiments, widow air conditioning units
can be used 1n place of fans to control temperatures and air
circulation. In one embodiment, one air conditioning unit
can be located towards the front of the shipping container 10
and a second can be located towards the back of the shipping
container 10. The air conditioning units can be powered 1n
similar fashion as described for the fans from an external
power source such as a generator.

The second side 26 of the cargo gate 24 can have a
personnel opening 38. In order to compensate the shipping
container 10 for the structural integrity loss due to this
opening, the personnel opening 38 can be reinforced by a
frame of tubular metal, metal plates, or other suitable
material. This personnel opening 38 provides access to the
interior of the shipping container 10 and can be accessed by
an attendant during the shipment of the shipping container
10 while housing livestock. The personnel openming 38 can
be configured with a latchable door (not illustrated).

The first sidewall 20 and the second sidewall 22 can each
provide a plurality of ventilation openings, for example
three ventilation openings 40, 42, and 44 are illustrated on
the second sidewall 22. The ventilation openings 40, 42, 44
in conjunction with fans, or other means of circulating atr,
can be used for the purpose of maintaining a desired air
exchange rate within the shipping container 10. In one
embodiment, the first sidewall 20 and the second sidewall 22
cach include one or more ventilation openings 40, 42, 44 to
prevent ammonia or carbon dioxide from waste from
impacting the health of livestock. Each ventilation opening
can be remnforced with a frame of tubular metal or plates, or
the like, along the interior of the opening. As one example,
the ventilation openings 40, 42, and 44, can be reinforced
with steel plates to ensure the overall integrity of the
shipping container 10.

While the ventilation openings 40, 42, and 44 can provide
a benefit regarding air circulation, they may present a
problem 1n that inclement weather, such as rain, can add
additional stress to already stressed, confined livestock. In
order to address this, the first ventilation opening 40 1is
illustrated with a shutter 46 which can travel from an open
position to a closed position. The ventilation openings 42, 44
can also include similar shutters or other means for covering
closing. These shutters 46 can be open 1n order to promote
air circulation or, 1n the event of inclement weather, can be
closed to reduce rainwater and other elements from entering
the shipping container 10 through the ventilation openings
40, 42, and 44.

Guides 48 can be welded across each ventilation opening,
40, 42, 44 1n order to further reinforce each opening, as well
as for keeping the shutters 46 i place. These ventilation
openings 40, 42, and 44, in combination with the fans 34 and
36 promote air movement suflicient to reduce or prevent the
accumulation of ammoma, carbon dioxide, and other gases
in the shipping container 10. In order to promote circulation
turther, a plurality of shipping containers 10 can be placed
in side-to-side relationship and spaced by between about 6
inches and about 12 inches or more. In another embodiment
the rool 12 can have an air inlet opening, which can be any
number of shapes or sizes 1n order to promote air circulation.
The air inlet can also be adjustable, or sealable.




US 10,293,736 B2

7

Water can be supplied to the shipping container 10
through one or more water hoses 50, or water delivery lines,
which 1s illustrated entering the shipping container 10
through a ventilation opening 40. The hose 50 can include
piping and can be constructed from rubber, plastic, polyvinyl
chlonide (“PV (™), cross-linked polyethylene, another cross-
linked polymer, or another appropriate material. The hose
can also be replaced with a rigid piping system constructed
from galvanized metal or another material. The hose 50 can
also enter the shipping container 10 through a water con-
nection 52 formed 1n a side of the shipping container 10. The
water connection 52 can be an 1nlet which 1s covered when
not 1 use, or a threaded connection for receiving piping or
hoses. As an example, the water connection 52 can comprise
a threaded water connection on the exterior of the shipping
container in communication with an internal water connec-
tion for communication with internal plumbing 1n the ship-
ping container 10. A valve can be used to actuate the water
connection 32 mto open and closed positions. In the open
position, the interior of the shipping container can be sup-
plied a pressurized source of water through the water
connection 52. The internal plumbing can include hoses or
piping connected to water troughs, nose operated water
bowls, or the like, through fittings, such as a brass {fittings.
Alternatively, the hose 50 can be connected directly to
fittings for water bowls. The first water trough or nose
operated water bowl can be connected 1n series to additional
water bowls or water troughs located 1n the same shipping
container or 1n subsequent shipping containers. The water
hoses 50 on the interior of the shipping container 10 can be
contained within a PVC, plastic, or rubber sheath which
serves to prevent kinking in the line to help ensure an
uninterrupted supply of water to the livestock. Any hoses or
water delivery lines can be secured flush within the shipping
container 10 and with durable fittings 1 order to avoid
damage to the water system and potential injury to livestock
being transported. The water connections and any water
lines can be padded or msulated to prevent freezing, as well
as, to prevent amimals from damaging the lines by chewing
on them.

Now referring primarily to FIGS. 2A-D, four internal
views ol a shipping container 10 similar to the embodiment
portrayed in FIG. 1 are illustrated, whereby similar elements
are 1dentified with the same reference numbers. FIG. 2A
illustrates a sectional view of the shipping container 10
having a roof 12 a bottom 14 and four sides, including a
front wall 16, a back wall 18, a first sidewall 20 and a second
sidewall 22. The embodiments illustrated in FIG. 2A-D can
incorporate exterior features illustrated in FIG. 1. The ship-
ping container 10 includes an internal structure for separat-
ing a livestock storage area 62 from a feed storage areca 64,
whereby the livestock storage area 62 comprises the area
enclosed by this internal structure within the interior storage
space and the feed storage area 64 comprises a continuous
opening formed between the exterior of the internal structure
and the iterior surface of the shipping container 10.

The internal structure can be a feed partition 66 as
illustrated 1 FIG. 2A-D physically separating the livestock
storage area 62 from the feed storage areca 64. Although,
other configurations, such as a floating feed partition may
also be used. The livestock storage areca 62 can also be
considered an enclosure formed by the feed partition 66. The
feed storage areca 64 can be considered the continuous
opening outside the livestock storage area 62, or the remain-
ing interior storage space which 1s defined by the interior of
the shipping contamner 10 and the exterior of the feed
partition 66.
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The feed partition 66 can include a horizontal partition 74
and a vertical partition 76 for creating the boundaries of the
livestock storage area 62 and the feed storage area 64. The
horizontal partition 74 can adjoining both the vertical par-
tition 76 and the second sidewall 22; defining, at least in
part, the substantially horizontal overhead space 61 above
the feed partition 66. Feed 72 can be stored 1n the substan-
tially horizontal overhead space 61 of the feed storage area
64 above the livestock storage area. The vertical partition 76
can connect the bottom 14 of the shipping container 10 to the
horizontal partition 74 and define, at least in part, the
substantially vertical sidewall space 63. In another embodi-
ment described 1n turther detail later, the vertical partition 76
need not contact the container floor 14, but may be sus-
pended from the container sidewalls. Such a configuration
may be considered a floating partition and can be seen in
more detail 1n FIGS. 14-18. The vertical partition 76 can
comprise vertical spaced members 79 (seen 1n FIG. 2B)
according to the livestock to be transported. By way of a
non-limiting example, the vertical spaced members 79 can
be spaced between about a foot and about two feet for
bovine. The spacing provides livestock, such as bovine,
suflicient room to access some portion of the feed storage
area 64. The feed storage area 64 can include both the
substantially horizontal overhead space 61, which can be
defined, at least in part, by the interior of the top 12 of the
shipping container 10 and the horizontal partition 74 and a
substantially vertical sidewall space 63, which can be
defined, at least in part, by the interior of the shipping
container 10 at the first sidewall 20 and the vertical partition
76.

The feed storage area 62, stated diflerently, can include
both the substantially horizontal overhead space 61, which
can be defined, at least 1n part, by the iterior of the top 12
of the shipping container 10 and the horizontal partition 74
and a substantially vertical sidewall space 63, which can be
defined, at least in part, by the interior of the shipping
container 10 at the first sidewall 20 and the vertical partition
76.

In the illustrated embodiment the substantially vertical
sidewall space 63 defined by the vertical partition 76 can
include a trough 68 and a catwalk 70, while 1n another
embodiment the vertical partition 76 can run the height of
the shipping container 10 forming a sidewall space which
can store hay or sacks of pelletized feed, or grains (See FIG.
4). In yet another embodiment, the horizontal partition 74
can 1nclude openings allowing livestock to access feed such
as hay, stored in the substantially horizontal overhead space
61. While 1n another embodiment, the horizontal partition 74
can be a solid surface 1solating the substantially horizontal
overhead space 61 from the livestock. In this embodiment,
feed can be moved periodically into the trough 68 1n the
substantially vertical sidewall space 63 of the feed storage
area 64 for access by livestock. In another embodiment, the
horizontal partition can be solid, but with a few cut away
portions for moving hay or bedding into the livestock
storage areca from the substantially horizontal overhead
space 61. In yet another embodiment, the horizontal parti-
tion 74 can include a railing around the edges 1n order to
prevent 1tems stowed above the livestock storage arca 64
from falling during transit.

FIGS. 2A and B illustrate a crossbeam 78 that can provide
stability between the vertical spaced members 79. The
crossbeam 78 can be located at an elevation permitting
livestock access to a trough 68. In another embodiment, a
plurality of crossbeams 78 can prevent livestock from
accessing certain portions of the substantially vertical side-
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wall space 63 of the feed storage area 64. The exception
being a space left open near the bottom 14, for access to the
trough 68. The spacing of any plurality of crossbeams 78 can
provide enough room for livestock to access the trough 68
on the other side of the feed partition 66, while preventing

livestock from reaching spaces that might be used by
attendants.

The trough 68 can be located at the bottom 14 of the
container 10 in the substantially vertical sidewall space 63 of
the food storage area 64 and can remain accessible to
livestock 1n the livestock storage area 62. The trough 68 can
be filled with hay, grain, pelletized feed, or compressed hay
and combinations or rotations thereof. The trough 68 can
hold a specific volume of feed for periodically feeding the
transported livestock in measured portions. In one embodi-
ment, the trough 68 can be mounted along the first sidewall
20 or second sidewall 22, either directly to the sidewall or
along the bottom 14 adjacent to the sidewall.

In one embodiment, the feed 72 can be separate from the
livestock and distributed into the trough 68 1n measured
portions. Such portion control can help prevent excessive
waste from being produced, which can adversely aflect
health of the confined livestock. In one non-limiting
embodiment the feed 72 can comprise pelletized feed. The
pelletized feed can be fortified with nutrients, antibiotics,
antidiuretics, or the like, to help ensure the health of the
livestock. Similarly, the livestock drinking water can be
tortified with electrolytes 1n order to promote hydration. The
feed 72 can be stored in the substantially horizontal over-
head space 61, which can be loaded with enough feed 72 for
between four and forty five days.

A catwalk 70 can be formed above the trough 68 generally
on the exterior of the enclosure formed by the feed partition
66 1n the substantially vertical sidewall space 63 of the feed
storage area 64. The catwalk 70 can extend across a portion
of the trough 68 or along the entire length of the trough 68.
The catwalk 70 provides suflicient room for livestock to
access feed 1n the trough 68 and can be sufliciently wide for
an attendant to walk on, thereby providing access to feed
located above the horizontal partition 74. Further, the cat-
walk 70 can be constructed from elongate members 75
spaced apart and secured to a frame. In one embodiment, the
clongate members 75 can be spaced apart in a side-by-side
relationship. The spacing of the elongate members 75 can
allow grain or other feed to pass through into the trough 68
below while being poured from bags stored above the
livestock storage area 62. In this way, an attendant can enter
the interior storage space, separated from the livestock,
reach feed stored above the enclosure of the feed partition
66, and transfer feed 72 into the trough 68, where the trough
68 15 accessible by the livestock. This combination of a feed
partition 66 and catwalk 70 provides an eflicient use of space
with 1mproved safety for personnel, such as attendants
responsible for feeding livestock.

In a non-limiting alternative embodiment, a catwalk 70
can comprise at least one plank supported on top of the
trough 68, or suspended above the trough 68. The planks can
comprise openings, such as holes or slots for the passage of
feed 1nto the trough 68. Other catwalk 70 configurations are
contemplated for use herein, so long as the configuration 1s
sturdy enough to support an attendant, with suflicient open-
ings for filling a trough 68 from above. Regardless of the
configuration of the openings in the catwalk 70, the openings
can be configured to avoid feet, other body parts, or articles
of clothing from becoming stuck.

Water bowls 80 can be placed adjacent to the trough 68,
such that livestock can access water stored therein. Water
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bowls 80 can be placed at either end of the trough 68 as well
as between two troughs. The water bowls 80 can be placed
in any configuration to provide access to water for livestock
in the shipping contamer 10. FIG. 2C, illustrates one
embodiment, where the water bowls 80 comprise a first nose
operated water bowl 80a and a second nose operated water
bowl 805 placed on either side of a first trough 68a. A third
nose operated water bowl 80¢ and a fourth nose operated
water bowl 80d can be placed on either side of a second
trough 68b, each along the first sidewall 20. A fifth nose
operated water bowl 80e 1s 1llustrated on the opposite second
sidewall 22. Nose operated water bowls can provide the
benefit of a constantly available water supply, and can utilize
a pressurized source of water. As described below, the
shipping containers 10 can include water lines 1n series, 1n
parallel or in a combination thereof. A pump can be utilized
to pressurize water lines. The water bowls can also be
operated with a float valve, which automatically retains a
certain level of water 1n the bowl. In thus way, livestock can
always have water available, while keeping the majority of
the water supply fresh and without recirculating exposed
water. Other valves and livestock water delivery devices
known to those in agriculture and livestock can also be
incorporated herein.

Water troughs or other water containers can also be used
in place of the water bowls 80. In a particular embodiment
an external source of water serially supplies each bowl 1n a
shipping container, while 1n another embodiment water can
be stored within each shipping container and supplied to the
water bowls therein. In another embodiment, brass fittings
can be used to connect each water bowl to a waterline;
preventing livestock from damaging the connection; how-
ever, the invention 1s not so limited, and PVC or other
materials can be utilized for connecting the water supply.

In another embodiment, each shipping container 10 can
include a water tank. For example, a water tank can be
located inside the shipping container 10 which can contain
about 100, about 200, about 400, or even up to about 1000
gallons of water. Smaller water tanks can be used to supply
individual livestock or groups of livestock within the ship-
ping container 10. Each of the water tanks, or even a bladder,
can be filled prior to departure from a first port, or can be
filled during the voyage from a water supply on the shipping
vessel. A heating element can be coupled to the water tank
in order to prevent water from freezing. The heating element
can include a propane unit, a solar unit, or an electric unait.
In another embodiment, the proximity of the livestock to the
tank, and any water lines connected to the water tank, can
provide body heat helping to prevent water from freezing in
the water tank or 1n the water lines.

In order to maximize both the livestock storages area 62
and the feed storage area 64, the interior of the shipping
container 10 can form the remaining sides of the livestock
storage area 62. This feed partition 66 can be constructed
from materials such as metal, tubular steel, tubular alumi-
num, wood, plastic or the like.

FIG. 2B provides a sectional view of the shipping con-
tainer 10 highlighting a ventilation opening 40. This venti-
lation opening 40 permits air flow, which can vent away
ammonia, carbon dioxide, and other gases produced by
livestock or other sources during transport. The efliciency of
the ventilation opening 40 can be increased with the use of
a ventilation fan or multiple ventilation fans. The ventilation
opening 40 while illustrated as a single opening 1s not
intended to be limiting, and embodiments can provide a
series ol openings 1n the sidewalls of the shipping container
10. Regardless of the configuration of the ventilation open-
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ing 40, any openings i a shipping container 10 can be
suiliciently reinforced to oflset removed portions of the
shipping container. Embodiments having a single continu-
ous opening along one side of the shipping container can be
reinforced accordingly with materials such as metallic tub-
ing, aluminum or steel, plastics, or the like.

Two or more ventilation fans can be arranged to promote
ventilation by providing more than one air flow path in the
shipping container 10. Referring back to FIG. 1, a circula-
tion fan or a first fan 34 1s located opposite a second fan 36.
In such an embodiment one can be configured to push atr,
while the other fan can be configured to pull air to achieve
a desired exchange rate of air within the shipping container
10. In other embodiments, the fans can be located on the
same side. Both fans can be configured to push air through
the shipping container 10, or both fans can both be config-
ured to pull air through the shipping container. In one
embodiment, fans can be connected by a conduit, such as a
plastic conduit, that has holes for evenly distributing airflow
throughout a shipping container. External curtains or shut-
ters, (as shown 1n FIG. 1) can be placed on the exterior of
the ventilation opening 40 to adjustably prevent precipita-
tion and other elements from disturbing livestock within the
shipping container 10. At a minimum, the shutters can
greatly reduce the exposure of livestock to the weather.

FIG. 2C provides a top view of the interior of the shipping
container 10 which demonstrates the separation between the
livestock storage area 62 and the feed storage area 64. The
livestock storage area 62 can further be divided into a first
compartment 112 and a second compartment 114 by an
enclosure gate 110, which can be located midway between
the opposing end walls. The enclosure gate 110 can serve to
divide livestock in the livestock storage area 62 into to
roughly equal groups for the purpose of weight distribution
and feed distribution within the shipping container 10 and
can further provide a more predicable center of gravity of
lifting the shipping container 10. The weight of some
livestock 1n combination with the motion of the open sea
provides an incentive to provide secure latches on the
enclosure gate 110, as heavy livestock can generate signifi-
cant momentum 1n response to the motion of a shipping
vessel. In one embodiment a plurality of enclosure gates can
be 1ncorporated to partition the livestock in numerous
spaces. For example, the livestock can be partitioned into
individual spaces. The enclosure gate 110 can be hinged at
either the second sidewall 22 or at an 1nterior portion of the
teed partition 66. Alternatively, the enclosure gate 110 can
be provided on 1ts own frame. The enclosure gate 110 can
turther include a cut away portion for the fifth nose operated
water bowl 80e, so livestock in both the first compartment
112 and the second compartment 114 can access a common
water bowl 80e.

Feed partition 66 can have a vertical partition 76 adjacent
and generally parallel to the first trough 68a and second
trough 685b, as well as first sidewall 20 and second sidewall
22. The feed storage area 64 can be widened towards the
front wall 16 1n order to accommodate a personnel opening
38 (seen 1n FIG. 1). Widening portion 108 can about the
front wall 16, but generally still permit the opeming and
closing of the cargo gate doors, or the widening portion 108
can be separated from the front wall 16 by space. Generally,
if the widening portion 108 is included, any gap can be
configured to be smaller than any livestock carried in the
first compartment 112. In thus way, personnel, such as
attendants, can enter the shipping container 10, access the
catwalk 70 above the trough 68 in substantially vertical
sidewall space 63 between the first sidewall 20 and the feed
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partition 66 1n order to access feed stored above the livestock
storage area 62 for filling troughs 68a and 685. In one
embodiment, the widening portion 108 can be angled rela-
tive to the vertical partition 76. In another embodiment, the
widening portion 108 can be omitted and the vertical par-
tition 76 can be extended slightly further than illustrated. In
another embodiment, the wideming portion 108 can be a gate
hinged to the feed partition 66 or hinged to an additional
structure provided in the vicinity of the widening portion
108.

Now referring primarily to the embodiment illustrated 1n
FI1G. 2C, a first water bowl 804 and a second water bowl 8054
are located on opposite sides of the first trough 68a and are
accessible to livestock when occupying the first compart-
ment 112 of the livestock storage area 62. Third and fourth
water bowls 80c and 804 can be similarly located on
opposite ends of the second trough 685 accessible to animals
in the second compartment 114 of the livestock storage area
62. A fifth water bowl 80e can be located 1n an opening 1n
the enclosure gate 110 allowing access from both the first
and the second compartments. Other configurations of water
bowls are contemplated for use with embodiments herein.
For example, the second and third water bowls 806 and 80c¢
could be replaced with a single water bowl accessible from
cach of the first compartment and the second compartment.
Similarly, additional water bowls are contemplated herein,
such as si1x, eight, ten, or more water bowls. The water bowls
can be supplied 1n series and can be fitted with brass or metal
connectors, although the invention 1s not so limited.

FIG. 2D illustrates a perspective view of the shipping
container 10, 1n certain respects providing a more detailed
view ol a particular embodiment of the feed partition 66,
however, the feed partition 66 can be constructed 1n any
number of configurations. In one aspect, the feed partition
66 provides sullicient separation between the livestock stor-
age arca 62 and the feed storage areca 64 with suflicient
access to the trough 68 from the livestock storage area 62.
The illustrated embodiment provides an area for the live-
stock separated from an area for the trough 68. The feed
partition 66 creating these arcas within the shipping con-
tainer can be constructed of tubular metal such as steel or
aluminum 1n a pen like configuration within the shipping
container 10; however the invention 1s not so limited, and
other materials and configurations can be utilized. Cross-
beam 78 can be omitted, as shown in figure, FIG. 2D,
however, any number of crossbeams could be used to both
reinforce the feed partition 66 and limit the access of
livestock 1nto other compartments.

Front wall 16 can have a personnel opening 38 (as shown
in FIG. 1) to the exterior of the shipping container 10. This
personnel opening 30 can serve as an entrance for attendants
responsible for filling the trough 68 by providing direct
access to the feed storage area 64. Vertical partition 76 can
provide support for horizontal partition 74. The horizontal
partition 74 can comprise a metal or wood framework in
combination with a surface such as plywood. While the
horizontal partition 74 can extend all the way to the vertical
partition 76, the horizontal partition 74 may also be con-
structed with cut away sections. The cut away sections can
be located directly over the livestock storage area 62, so
bedding can be stored on the horizontal partition 74 and
subsequently dropped directly 1nto the livestock storage area
62. Plywood, or another flat solid material, can prevent
livestock from accessing the feed stored overhead.

Separating livestock 1n the livestock storage area 62 can
help ensure the even distribution of feed, as well at the even
distribution of weight within the shipping container 10.
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Depending on the size of the shipping container 10 and on
the type of livestock, multiple gates can be included. The
enclosure gate 110 provides a means for ensuring a more
even distribution of livestock for feeding purposes and for
weight distribution. In particular, some embodiments
described herein relate to feeding livestock measured por-
tions 1n order to reduce the amount of wasted produced
during shipment. As such, an uneven distribution of live-
stock within a single container may result 1n some livestock
receiving less nourishment than intended. Additionally,
grven that livestock, such as cattle, can easily weigh over a
thousand pounds apiece, and that a shipping container can
hold roughly sixteen cattle, the weight distribution on a
shipping container can easily be thrown ofl balance by the
movement of a few animals. The uneven, or unpredictable,
distribution of weight can be problematic for loading these
shipping containers onto the shipping vessels depending on
the type of mechanmism used for lifting. Even a single
enclosure gate 110 goes a long way to balance the weight of
the livestock by ensuring that each half of the container has
roughly the same weight of livestock.

In one non-limiting embodiment each animal 1s provided
with 1ts own individual gated area. In another embodiment,
side doors can be provided 1n addition to the cargo gate 24.
Side doors can provide a means for loading individual
livestock into the shipping container 10. In an alternative
embodiment livestock can be individually partitioned 1n a
shipping container 10 having multiple side doors. By way of
an example, each animal could have an individual parti-
tioned space with 1ts own gate to the exterior of the shipping
container 10. The enclosure gate 110 can also be used to
separate sick livestock to provide them with more space or
casier access for treatment, but also provides a health benefit
to the remaining healthy animals.

FIG. 3 illustrates a more detailed 1sometric view of an
embodiment whereby similar elements previously described
are 1llustrated with the same reference numbers. In this
1Isometric view, the horizontal partition 74 1s broken away 1n
order to provide a better view of the feed partition 66
including the pieces making up the vertical partition 76. The
vertical partition 66 can generally be seen within a shipping
container 60, separating a livestock storage area 62 from a
feed storage area 64. The vertical partition 76 1s 1llustrated
along a vertical axis, but the vertical partition 76 can be tilted
between about 1 and 20 degrees ofl the vertical axis, in order
to provide more tloor space to livestock and more room for
retrieving feed above the feed partition 66. Similarly, the
horizontal partition 74 can be slanted to promote gravity
teeding into the substantially vertical sidewall space 63. As
such, the substantially vertical sidewall space the substan-
tially horizontal overhead space should be understood to
include partitions slanted upto 20 degrees off the vertical and
horizontal respectively.

A first trough 68a and second trough 685 can be seen
along with a first, second, third, and forth nose operated
water bowl. The vertical partition 76 can more clearly be
seen as a collection of vertical spaced members 79 and
crossbeams 78. The crossbeams 78 are specifically 1llus-
trated as a first crossbeam 78a, a second crossheam 7854, and
a third crossbeam 78c¢, a fourth crossheam 78d, and a fifth
crossbeam 78e. In one embodiment, the feed partition 66 can
be viewed as an upper portion 84 from about the third
crossbeam 78c¢ upwards and as a lower portion 86 from
about the third crossbar 78¢ downward. In one non-limiting
embodiment, the distinction between the upper portion 84
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and the lower portion 86 can be either 1n about the center of
the vertical partition 76, or can be at the height of the
catwalk 70.

As previously described, each of the wvertical spaced
members 79 can provide suflicient spacing for livestock to
access the first trough 68a and the second trough 865 1n the
substantially vertical sidewall space 63 of the feed storage
areca 64. F1G. 3 further illustrates lower portion 86 having the
third crossbeam 78c¢ and the fourth crossbeam 784 sufli-
ciently vertically spaced to enable livestock, such as bovine,
to access each of the troughs 68 1n a feed space opening 81.
The lower portion 86 can be configured 1n any number of
ways so long as feed space openings 81 exist in the vertical
partition 76 through which livestock can access the troughs
68. The feed space openings 81 can be coordinated 1n size
and spacing according to the livestock being transported
helping to ensure measured portions of feed can be accessed
by livestock. In one embodiment, the vertical spaced mem-
bers 79 can be slidably adjustable within the feed partition
66 and lockable into different configurations. In this way
teed partition 66 can be reconfigured, or customized, for the
specific species of livestock being transported.

The upper portion 84 provides smaller spacing between
the first crossbeam 78a and the second crossbeam 7856 as
compared to the third crossbeam 78c¢ and the fourth cross-
beam 78d and can serve to protect personnel, such as
attendants, on the catwalk 70 from livestock 1n the livestock
storage area 62. Other configurations are contemplated for
use herein. For example, the first crossbeam 78a and the
second crossbeam 78b, as well as the vertical spaced mem-
bers 79 1n the upper portion 84 can be replaced with diagonal
members, just vertical members, just horizontal members, or
any combination thereof. The upper portion 84 could be
replaced with a solid material, such as plywood or sheet
metal, or with a mesh or chain link, or an appropnate
combination thereof. In another embodiment, regardless of
the material used, the upper portion 84 can contain addi-
tional openings which can allow attendants to access the
livestock storage area 62 from selected locations on the
catwalk 70.

In an alternative non-limiting embodiment, the feed par-
tition 66 can be provided with a mechanical or automated
means for actuating feed 72, such as pellets or gain, from the
substantially horizontal overhead space 61 of the feed stor-
age area 64 into the trough 68 in the substantially vertical
sidewall space 63 of the feed storage arca 64. As one
example, a mechanical lever can be operatively connected to
a mechanism for gravity feeding the trough 68 from the
substantially horizontal overhead space 61, or for releasing
teed 72 from the substantially horizontal overhead space 61.
The mechanism can include an auger along the length of the
substantially horizontal overhead space 61, wherein the
auger can be dimensioned to pick up feed or pellets as 1t
turns and drop the feed or pellets from the substantially
horizontal overhead space 61 into the feed trough below.
The auger can include a manual means for actuation or an
automated means for actuation.

In another non-limiting embodiment, the first 20 or the
second 22 sidewall of the shipping container 10 can include
a plurality of doors. Additional internal partitions can be
included on the interior of the container corresponding to
these doors for creating a plurality of smaller, or even
individual, livestock storage spaces. Such an embodiment
would permit loading and unloading containers by indi-
vidual animal, or by small groups of animals, and may be
desirable 1f more than one type on animal 1s loaded on one
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container, or for shipping containers to be loaded or
unloaded at more than one location.

Other embodiments can relate to increasing the efliciency
of the shipment process. For example, 1n one embodiment,
the livestock can be shipped with milking machines. In
another embodiment, the process of identifying the livestock
can be improved by the inclusion of radio frequency 1den-
tification tags (“RFID tag™), thereby reducing down time at
ports or other locations where livestock must be inventoried
by allowing animals to be 1dentified from the exterior of the
shipping container. RFID tags 440 (seen in FIG. 9) used 1n
conjunction with a detector and software can provide infor-
mation about livestock thereby speeding up, loading times,
unloading times, and any checks that might be run at various
stages of the trip. In order to facilitate the use of RFID tags,
additional hardware and software can be installed 1n the
control box 30 (seen 1 FIG. 1A) including at least a radio
frequency transceiver, for both detecting RFID tags 440
(scen 1n FIG. 9) on the livestock within the shipping
container 10 and for transmitting container specific infor-
mation to second location.

FI1G. 4A illustrates an alternative embodiment where feed
in a shipping container 10, such as hay or compressed hay
122, can be stored along an interior wall 124, similar to the
vertical partition previously described, in a sidewall storage
space 130. Like the vertical partition, the interior wall 124
can have a feed space opening 126 towards the bottom
permitting livestock to feed from hay gravity fed to that area.
In one embodiment the entire interior wall 124 can provide
openings for livestock to feed on the hay or compressed hay.
For example, the mterior wall 124 can be constructed from
a ladder like configuration of metallic members providing
access to the sidewall storage space 130 along the entire
length of the interior wall 124. The members can be spaced
to permit livestock to access the feed and a wide variety of
materials can be in their construction. In one embodiment
the interior wall 124 can be constructed from a relatively
solid material, the hay can be locked 1nto position allowing
the periodic release of measured portions of hay into the feed
space opening 126.

In a stimilar embodiment, a first stop can be formed 1n the
interior sidewall space to prevent the gravity feeding of
pellets, grain or hay into the area accessible by livestock. A
second stop can be configured for releasing a measured
amount of feed for release by the first stop. In one non-
limiting embodiment with pelletized feed, the stops can be
valves for releasing measured amounts of feed. The valves
can be mechanically or remotely actuated.

FI1G. 4B 1llustrates an embodiment with horizontal com-
ponent, similar to the horizontal partition, in the form of a
slanted ceiling 128 for storing a larger volume of feed such
as hay, similar to a horizontal partition discussed with other
embodiments. The slope of the ceiling can be adjusted so
gravity urges hay or compressed hay 122 towards the storage
arca as the accessible hay 1s consumed. A further embodi-
ment 1s envisioned where feed such as hay can be stored on
the floor.

FIGS. 5A and B illustrate a non-limiting embodiment of
the shipping container 10 comprising a hopper 150. The
hopper 150 can be located with a trough 68 on the exterior
of a feed partition 66, as illustrated i FIG. 2A-C. The
primary difference 1n the embodiment of FIG. 5 1s the
inclusion of pelletized feed or grain 1 a hopper 150 for
gravity feeding into the trough 68. In the depicted embodi-
ment, feed can be released without necessitating an attendant
accessing feed 72 stored above the livestock storage area.
Instead, feed can be store i a hopper for a measured
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delivery. Feed from the hopper can be released manually or
automatically. As one example, the release of feed from the
hopper 150 can be regulated by a stopper 152 1n the form of
an adjustable cover. The stopper 152 can include a plurality
of openings which can align with openings 1n the hopper 150
for releasing feed into the trough. The stopper 152 can be
manually manipulated 1into an open position for releasing
feed, or can be actuated by a timer 25 (Seen 1n FIG. 1). In
one embodiment, the hopper 150 can be fitted with a servo
motor on a timer for releasing measured amounts of feed at
regular 1ntervals. This embodiment can provide for a more
automated method of feeding livestock during a long ship-
ment. FIG. 3B illustrates but one embodiment of a hopper
150 for use with the shipping containers, however, other
hopper designs and configurations are contemplated for use
in conjunction with the other features of the shipping
containers presented herein. For example, the hopper 150
can be replaced with a gravity feed feeder, or with a
volumetric feeder, which permits a designated amount of
feed to pass hourly. Similarly, auger feeders can be used 1n
conjunction with the embodiments presented herein.

In one non-limiting embodiment, the hopper 150 further
comprises a timing mechanism for releasing predetermined
amounts of feed at predetermined intervals. For example, a
timer and an actuating arm can be used wherein the actuating
arm 1s adjusted at predetermined intervals for moving the
adjustable cover 1n order to allow feed to pass through the
outlet of the feed holding container. Alternatively, hoppers
and augers, such as those available from Auger Feeders, of
Westchester Pa., US can be used.

In still another embodiment, an automated system can
include a scanner for scanning, bar codes, RFID tags or other
indicators with each animal. A predetermined amount of
feed can be released for livestock per hour as the animal
attempts to access the feed trough and is 1dentified. In this
manner, feed can be conserved and each animal 1s provided
an 1improved opportunity with the available feed.

Certain aspects contained herein relate to the sharing of
common resources between at least two shipping containers,
and particularly multiple shipping containers for shipping
livestock. For example, a common source of drinking water
and/or electricity can be provided to an array of livestock
shipping containers. In one embodiment, the common
resource comprises Ifresh drinking water delivered to a
plurality of shipping containers through a water delivery
system. In order to achieve this system, shipping containers
can be configured into an array of containers or multiple
arrays ol containers, whereby a pressurized water source
continuously supplies each of the connected shipping con-
tainers within the array or multiple arrays. Such a system can
include a water source connected to a pressure source for
pressurizing the water 1 a delivery line to the shipping
containers.

The water source of the water delivery system can include
a modified ballast tank of the shipping vessel or other water
tanks brought aboard the shipping vessel, such as a liquid
shipping container, a container housing a plastic tank, or a
container housing a bladder. In order for the ballast tank of
a shipping vessel to be used as a source of drinking water,
the ballast tank must be pressure washed to remove con-
taminants and microorganisms present 1n the previous bal-
last water. Optionally, the interior of the ballast tank can be
coated or painted in order to further maintain the purity of
fresh drinking water. New ballast water can then be added at
a port 1 the form of fresh water to any embodiment of the
water tank. In another aspect plastic tanks or bladders
pre-filled with drinking water can be loaded 1nto shipping
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containers. These tanks and bladders can be secured within
shipping containers to prevent damage. In yet another
aspect, liquid shipping containers can be filled with water
and loaded along with the other shipping containers.

The pressure source of the water delivery system can be
a ballast pump 1 communication with the ballast tank for
pumping the water to either a deck, to individual shipping
containers, or to an intermediate water tank. An intermediate
water tank can be stored on the same level as, or above, the
shipping containers for supplying the shipping containers
with water or for circulating water through the shipping
containers. The intermediate water tank can be stored within
a shipping container, or may comprise a bladder stored
within a shipping container. In another embodiment, the
pressure source can comprises a circulation pump 1 com-
munication with a liquid shipping container, or a water tank
or bladder housed 1n a shipping container. In one embodi-
ment, where the pump 1s electrically powered, a second back
up source of power can be provided so as to keep the pump
active 1n the event the primary source of power 1s lost during
shipment. In another embodiment, a second pump can be
provided for redundancy in case the first pump 1s lost or
damaged during transport.

A delivery line can then supply water to the at least two
shipping containers in the array of shipping containers. The
delivery line can run to the at least two shipping containers
in parallel or 1n series. The delivery line can connect directly
to piping or hoses within shipping containers or can be
connected through supply lines with a shut ol valves. The
delivery line can include a single delivery line for supplying
a plurality of shipping containers, or the delivery line can
comprise a number of lines which each supply single
shipping containers or groups of shipping containers. The
delivery lines can include, or be branched into, one or more
supply lines. The supply lines can each include shut off
valves allowing for water to be cut off to one particular
shipping container in the event of a leak, while the water
supply continues uninterrupted to the remaiming shipping
containers. The delivery lines can be constructed from cross
linked polyethylene tubing, polypropylene, or from other
corrosion resistant polymers and polymers with a relatively
low glass transition temperature so they retain their flex-
ibility at or below freezing temperatures. Other corrosion
resistant and freeze resistant materials known for circulating
water are also contemplated for use herein.

In one aspect the delivery lines can connect to individual
shipping containers through supply lines, which can either
be connected the shipping container in series or 1n parallel.
Each of the supply lines can be connected through a shut off
valve. In this way, shipping containers presenting leaks or
other problems can individually be shut off while the leaks
are fixed. The supply lines can be connected to individual
shipping containers or can supply groups of shipping con-
tainers, such as rows of shipping containers.

Turning now to FIG. 6, which 1s a schematic representa-
tion that illustrates an embodiment of a water delivery
system on board a shipping vessel 200. The shipping vessel
200 15 1llustrated with a hull 202 and a ballast tank 204 filled
partially with ballast water 208. In this particular embodi-
ment, the ballast tank 204 comprises the water source. In
order to use ballast water 208 as suitable drinking water, the
ballast tanks 204 must be cleaned and filled with fresh water.
Typically, ballast tanks 204 are filled with seawater when 1n
port and this will not provide suitable drinking water. The
pressure source 1s illustrated as a ballast pump 224 con-
nected to a water line 210 for pumping ballast water 208 to
the surface 206 of the shipping vessel 200. Once at the
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surface 206, ballast water 208 can be pumped to a first
shipping container 212 having an intermediate water tank
222. In other embodiments, the intermediate tank can com-
prise the water source and can be loaded onto the shipping
vessel filled with a quantity of water. From there, a delivery
line 226 delivers water to each of a second shipping con-
tamner 214, a third shipping container 216 and a fourth
shipping container 218 and a fifth shipping container 220.
The second container 214 and each subsequent container can
be livestock containers, like those previously described.

FIG. 7A illustrates one arrangement of shipping contain-
ers 1 an array ol columns and rows whereby the ballast
pump 224 can supply a plurality of supply lines 230 in
parallel through a single delivery line 226, including a first
shipping container 212, which may include a water tank or
a water bladder. Optionally, a return line 232 can connect
back to the first shipping container 212 creating a closed
circuit. The closed circuit created by the return line 232
allows water to be continuously circulated through the
delivery line 226. Continuously circulating water in this
fashion provides an advantage by helping to prevent water
from freezing and damaging the water lines.

FIG. 7B 1llustrates an embodiment where a manifold 228
enables multiple delivery lines 226 from the first shipping
container 212, one for each illustrated row of shipping
containers. Each delivery line 226 still has parallel supply
lines 230 for each shipping container in the respective rows.
The number of shipping containers in a row 1s not limited to
four, as 1illustrated, but will be a function of the space
available on a shipping vessel for shipping containers.
Similarly, the numbers of rows are not limited to three, but
any number of rows suitable for shipping can be employed.
A manifold 228, or a series of manitfolds, can be used to
divide a delivery line 226 into groups of parallel delivery
lines. In one aspect, manifold 228 can be used 1n place of,
or 1n conjunction with, the intermediate water storage tank
222. In one aspect, the first pump can provide pressurized
water from the water source, such as the ballast tank or
liquid shipping container, to the manifold which can subse-
quently delivery water through a plurality of delivery lines
to 1ndividual shipping containers or groups ol shipping
containers. Shut off valves 231 are illustrated with one row
of shipping containers, but they can be used with each
shipping container, or at each manifold in the event of
multiple manifolds. In another aspect, water can be pumped
to the intermediate water tank then through the manifold for
splitting 1nto a plurality of delivery lines.

FIG. 7C illustrates an alternative embodiment, where each
of the each shipping containers, including the first shipping
container 212, can be supplied in series with a single
delivery line 226. This embodiment can include a return line
for continuously circulating pressurized water in the deliv-
ery line and a pump for supplying water or for continuously
circulating water.

FIG. 8A relates to a schematic representation of the water
delivery system 1n accordance with particular embodiments
of the present invention. The ballast tank 312 can be filled
with fresh water prior to shipment. The ballast tank 312 can
include the ballast tank of a shipping vessel as well as a
liquid shipping container, such as those used for shipping
liquids. In order to ensure the fresh water 1s not contami-
nated, previous water can be drained from the ballast tank
312 and the interior of the tank can be pressure washed. In
some embodiments, the interior of the ballast tank can be
painted or repainted after a certain number of uses or at
specified intervals of time. Fresh water can be drawn from

the ballast tank 312 through a ballast pump 318. A filter or




US 10,293,736 B2

19

a filtration system 320 can be connected to the ballast tank
312, to help ensure metals, sediment, debris, microorgan-
1sms, and other potential health threats are removed from the
drinking water. The water filtration system 320 can comprise
a single stage, or multiple stage system which can be
selected from: carbon filters, reverse osmosis, a distiller, an
alkaline water machine, ultraviolet light, and other known
water filters and filtering devices. In an alternative embodi-
ment, such a system can be located within, or in line waith,
cach shipping container to which water 1s supplied. This can
be done 1n addition to, or in lieu of, illustrated filtration
system 320.

After passing through the filtration system 320, water can
be passed to the intermediate tank 310. The intermediate
tank 310 can be contaimned within a standard shipping
container. Such a tank can include a rigid plastic water tank,
or a bladder. The water tank can hold thousands to tens of
thousands of gallons of water. A bladder can be a tlexible,
expandable pouch which remains flat until filled with water.
Each bladder or the ngid plastic container can be secured
within the shipping container to prevent movement. Rocking,
of the shipping vessel at sea can put a great deal of stress on
the rigid plastic container and the forces generated by water
sloshing around within a shipping container can cause
damage to the shipping container so care should be taken to
secure these shipping containers. The intermediate water
tank 310 can also be shipping container designed for liquids.

The intermediate tank 310 can be loaded onto the ship-
ping vessel filled with drinking water thereby bypassing the
need for the ballast pump and for storing drinking water in
the ballast tank. In one embodiment, shipping containers
with plastic tanks or bladders are loaded onto the shipping
vessel filled with drninking water. Similarly, in another
aspect, liquid shipping containers 340 can be cleaned and
filled with drinking water for supplying drinking water to
cach of the shipping containers housing livestock. The
number of tanks or containers will vary based upon the
number and size of livestock, the weather conditions, and
the duration of transport. Livestock, cattle specifically, con-
sume roughly between about 5-20 gallons of water per
amimal per day. Theretfore, the number of required tanks can
be determined based upon the number of livestock and on
the expected duration of the shipment.

The ballast pump 318 can be run continuously or can be
automatically or manually activated based on the water level
of the intermediate tank 310. Circulation pump 316 can draw
water out of the intermediate tank 310 for supplying one or
more shipping containers 314. The one or more shipping
containers 314 are represented as single block but should be
understood to include multiple shipping containers supplied
in series by a single pressurized line, multiple shipping
containers supplied 1n parallel by multiple pressurized lines,
or multiple shipping containers supplied by a combination of
lines 1n parallel and in series. The shipping containers 314
can be any of those previously described. Regardless of the
exact configuration with which shipping containers are
supplied, a return line 322 can connect back to the interme-
diate tank 310. The return line 322 allows water to be
continuously run through the pressurized lines.

FIG. 8B illustrates an alternative embodiment where
similar parts receive the same numbers as i FIG. 8A. In
FIG. 8B, a ballast pump 318 draws drinking water from the
ballast tank 312 through a filtration system and directly into
delivery line 326 and to a tank 330 which can be contained
in a shipping container with livestock. Delivery line 326 can
supply a plurality of tanks 330 within a plurality of shipping
containers 1n series. Individual tanks can then be filled by
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running the ballast pump 318 and opening a valve at the
desired tank 330. FIG. 8B 1illustrates an alternative embodi-
ment where a manifold 328 splits the delivery line 326 into
at least a second delivery line 336 and a third delivery line
338. The second delivery line 336 1s 1llustrated supplying a
second tank 332, which should be understood to include a
second plurality of tanks supplied 1n series or in parallel.

Similarly, a third delivery line 338 is 1llustrated supplying a
third tank 334, which should be understood to include a

single tank or a plurality of tanks supplied in series or in
parallel.

It should be appreciated the manifold 328 can have more
than two extra branches. For example, the manifold 328 can
be used to supply as many as sixteen delivery lines. Further,
additional manmifolds can be used 1in order to turther split the
water delivery lines dependent upon the arrangement of
contains on a shipping vessel, as many manifolds can be
used as needed to supply each shipping container with its
own tank.

FIG. 8C illustrates an embodiment where drinking water
1s not supplied from a ballast tank, but 1s supplied from a
liquid shipping container 340, which can be loaded onto the
vessel pre-filled with drinking water. Liquid shipping con-
tainers 340 are available from a number of manufactures
including WEW Westerwalder Eisenwerk GmbH, of Weit-
efeild Germany. Such a liquid shipping container 340 can be
loaded onto the surface of a shipping vessel or 1n the hull of
a shipping vessel storing a predetermined amount of drink-
ing water. While reference 1s made to a specific type of
container, it should be appreciated a variety of shipping
containers can house a variety of water tanks or bladders for
the same purpose. The number of liquid shipping containers
340 that might be used on a particular trip can depend upon
the capacity of the liquid shipping containers, the duration of
the trip, and the volume of water required by the livestock
per day. It should be understood, the shipping containers 314
are a schematic representation of a plurality of shipping
containers which can be configured as an array of shipping
containers 314 supplied water 1n series, in parallel, or 1n
some combination thereol. Multiple arrays of shipping con-
tainers can be placed on the deck or 1n the hull of a shipping
vessel, and each array can include one or more lhiquid
shipping containers 340.

In the illustrated embodiment, a circulation pump 316
directs water to the shipping containers 314. As previously
described, the shipping containers 314 can be arranged 1n
any number of configurations or arrays. Water can be
supplied to smaller tanks within each shipping container or
can be supplied to pressurized water lines connected to nose
operated water bowls. Each of these embodiments can
include a return line 322. In one embodiment, purification
units, or filters, can be provided with the liqud shipping
container 340, or in the water lines connecting the shipping
containers 314 to the liquid shipping containers 340.

Some embodiments described herein relate to a system of
shipping containers, or arrays of shipping containers, which
share common resources, such as a common supply of
drinking water and a common supply of electrical power,
which may interchangeably be referred to as a first common
resource and a second common resource. The common
supply of drinking water can be achieved through any of the
systems previously described.

FIG. 9 illustrates an example of multiple shipping con-
tainers interconnected to share both the common sources of
water, such as drinking water, and electricity, or electrical
power. Container 400 can be a water container housing a
water tank 402 and a water pump 404 for supplying water to
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the remaining shipping containers. Each of a first container
406, second container 410, and a third container 412 are
illustrated with a schematic representation of livestock 426.
By way of an example, the water container 400 can be
directly linked to a first container 406 through a pipe or a
hose 408. The first pipe or hose 408 1s 1llustrated with an
insulating material 434 to help prevent water from freezing.
Any suitable plumbing or piping known to those of ordinary
skill 1n the art can also be used. Any water connections can
turther be heated with heating coils to prevent problems with
water supply to the livestock. Pipes external to the shipping
containers can be isulated by tape, a coating or sheath, as
well as, constructed from cross-linked polymers, such as
cross linked polyethylene to prevent freezing and associated
disruptions to the water supply. In the alternative to a water
tank, water can be supplied from the water ballast tank of the
shipping vessel. In the event water 1s used from the ballast
tank, 1t must be processed or purified 1n order to remove sallt,
sediment, and/or microorganisms before being supplied to
the livestock as drinking water.

Water can also be stored internally with each shipping
container. Water can be stored 1n a large tank, 1n a bladder,
or in several smaller tanks. The amount of water 1n each tank
should be suflicient for the number of livestock supplied by
cach tank and the length of the voyage. Those in the
livestock industry can further appreciate the water needs of
individual animals can vary with the weight of the livestock,
as well as with the temperature and weather exposure of the
livestock. Each of these factors should be considered when
providing an external water source to the shipping contain-
ers, or internal water sources to the shipping containers.

A generator 414 can be located on top of the first shipping
container 406 and can be connected at an electrical panel as
previously described. In the alternative, the first shipping
container 406 can be supplied power from a source on the
shipping vessel. The power can be networked 1n series, 1n
parallel, or 1n a combination thereof to each of the remaining,
shipping containers. In an alternative embodiment, power
can be supplied from the shipping vessel, eliminating the
need for the generator 414. In such an embodiment, the
container 400 can be a utility container including each of the
water tank 402, a transformer for stepping down power
received from the shipping vessel, and pumps for circulating
water from the water tank 402.

The first shipping container 406 1s 1llustrated with a layer
of padding 430 on the interior walls. The padding 430 can
serve to protect livestock 426 within the container 406 from
impacting metallic walls pipes and connections through
transport. An absorbent bedding layer 428 1s also illustrated
within the containers for absorbing waste produced by
livestock 426 1n transit. The absorbing bedding layer 428
can be constructed from any of saw dust, wood shavings,
pine chips, rice chips, hay, straw, powder, combinations
thereot, and layers thereof.

The second shipping container 410 can be located in
horizontal relationship to the first shipping container 406, as
illustrated 1n FIG. 9. The second shipping container 410 can
be supplied with electricity by an electrical connection 418
to the first shipping container 406 and can be supplied with
water from the first shipping container 406 through a water-
line 416. The waterline 416 can be a pipe or hose constructed
from a galvanized metal or a polymer or rubber. The
waterline 416 can be covered with an insulating material
436, or can be configured with a heating means, such as a
heating coil, or an sulating layer. In the alternative, the
water can be heated 1n order to prevent the formation of ice.
Alternatively, the second shipping container 410 can be
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supplied with water and electricity 1n parallel with the first
shipping container 406. The second shipping container 410
can include a traction surface 432 to help provide livestock
with sturdy footholds 1n the shipping containers. The trac-
tion surface 432 can include a corrugated surface, a metal or
rubber mesh, or other surfaces including bars, crossbars, or
half bars on the floor.

A third shipping container 412 1s 1llustrated 1n a vertical
relationship to the second shipping container 410. In one
aspect the third shipping container 412 should include a
liquid tight seal beneath the absorbent bedding layer 428 to
prevent waste from leaking into the second shipping con-
tainer 410. By way of a non-limiting example, a plastic layer
can be placed under the absorbent bedding layer for the
purpose retaining fluids. In the alterative, a drain pan can be
implemented for the controlled draining of waste materials.
The third shipping container 412 can be connected to the
second shipping container 410 by a hose 420, and by an
clectrical connection 418, but can also be supplied 1n water
and/or electricity in parallel with the first and the second
shipping containers. The hose 420 can be supplied within an
insulating material 438 to help prevent water from freezing.
The livestock 426 illustrated 1n the third contained 1s 1llus-
trated with an RFID tag 440, or radio frequency identifica-
tion tag 440. It should be appreciated each livestock 426 can
similarly include a tag.

The configuration illustrated m FIG. 9 serves as an
example, and various arrangements of water delivery sys-
tems disclosed herein are contemplated for use with various
clectrical systems disclosed herein for supplying arrays of
containers with multiple resources.

Each shipping container can include a number of electri-
cal devices requiring a supply of electric power. These
devices can include, but are not limited to internal lights,
heating devices, cooling devices, and fans. Each electrical
device can require 440, 220, 110, or any other standard
voltage to operate. Cargo vessels, on the other hand, tend to
generate power at 440 volts and most electrical devices may
not be adapted for use with such a high voltage. Some
clectrical devices, such as certain fans, can operate at 440
volts, but often the shipping container will be provided
clectrical power on the ground from a different source,
which may run at 220 volts. Turning now to FIG. 10A, a
schematic for supplying each of a plurality of shipping
containers with electrical power 1s illustrated. An external
power source 500, which can generate power, such as three
phase 440 or 220 volt electrical currents, 1s depicted in
communication with a transformer 502. The transformer 502
1s 1llustrated as a single unit, but can comprise a plurality of
units for receiving power at diflerent voltages and outputting
power at diflerent voltages by stepping up or stepping down
the power supply. In this way, must standard electrical
devices can be assured to receive power in the shipping
containers so long as a connection 1s available to a conven-
tional power source, regardless of whether the source of
power 1s 220 volts or 440.

The external power source 500 can include a power
source located on the shipping vessel or generators brought
onboard with the shipping containers. For example, the
external power source 500 can be one selected from a gas
powered generator, a solar powered generator, a hydrogen
powered generated, or combinations thereof. This single
transiformer 502 can step the voltage down and can be used
to supply multiple shipping containers, such as a first
shipping container 5044, a second shipping container 5045,
a third shipping container 504c, and a fourth shipping
container 504d. The first shipping container 504a can be like
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the one depicted in FIG. 1 having an electrical connection 32
for recetving a power supply at a control box 30. The control
box 30 can 1nclude fuses and switches and output lines for
powering electrical devices within the shipping container
such as lights 5064a, a heating clement 508a, a first fan 510qa
and a second fan 512a. The embodiment depicted in FIG.
10A 1illustrates each of the shipping containers being sup-
plied 1n parallel from the transformer 502.

FIG. 10B 1llustrates an embodiment where each shipping
container 1s supplied power in parallel directly from the
generator 500. In this embodiment, the first shipping con-
tainer 504a includes a first transformer 502q, while the
second shipping container 5045 includes a second trans-
tformer 5026, and the third 502¢ and fourth shipping con-
tainers 5024 include third 502¢ and fourth transformers
50256, respectively. Each shipping container can include
individual transformers for powering each electrical device
in the respective shipping containers. In another embodi-
ment, the configuration of FIG. 10A can be supplemented
with second transformers in individual shipping containers.
In such an embodiment, the first transformer can step down
the power produced by the generator, and second transform-
ers, located with each shipping container, can further step
the power down, or step the power up, depending on the
power requirements of the electrical devices within the
shipping containers.

FIG. 10C 1llustrates another embodiment where the gen-
erator 500 communicates directly with a transformer 502,
for stepping down the power. The transformer 502 then
feeds each of the first shipping container 504a, second
shipping container 5045, third shipping container 504¢, and
forth shipping container 5044 1n series.

Similarly, FIG. 10D illustrates a generator 500 connected
in series with each of the shipping containers. Like the
embodiment described in FIG. 10B, each shipping container
can include a transformer for stepping down power deliv-
ered from the generator 500.

Regardless of the configuration used to supply power to
the containers 504, or to the electrical devices 1n the con-
tainers 500, 1t may be desirable to have water tight seals at
cach electrical connection. It may further be desirable to use
waterprool lines from the generator 500 or transformer 502
to the container 504 and from the containers to their respec-
tive electrical devices. Otherwise, these lines and connec-
tions may be at risk from exposure to the elements, such as
rain and ocean water. The connections can be further rein-
forced, particularly those on the interior of a container, to
prevent damage from livestock which can chew on, or play
with, lines and connections. In the event electrical lines are
run within a shipping container, they can be set as flush as
possible with the interior surface of the shipping container to
mimmize contact with livestock. For example, some lines
may be run on the interior of the container for powering
internal light sources. These connections can be waterproot,
and the lights themselves can construct 1n a water resistant
configuration.

FIGS. 11A-B illustrates a non-limiting embodiment of
shipping container systems for stacking shipping containers
carrying livestock including a spacer with an external cat-
walk and railing. A first container 612 with an opening 622
can be loaded onto the deck of a shipping vessel. The
opening 622, can be like the personnel openings described
in embodiments of specific shipping containers previously
discussed, and can be accessible from the deck of the
shipping vessel. A second shipping container 610, with a
similar opening 620 can be stacked on top of a spacer 614,
which can be 1tself stacked on the first container 612. The
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spacer 614 can extend further than each of the containers
providing an external catwalk convenient to the personnel
opening 620 of the second container 610. As one example,
the spacer 614 can substantially match the length and width
of the shipping container, except that it can extend outwards
at a front portion. A major drawback to stacking shipping
containers for livestock can be that an attendant must
generally access each container 1n order to ensure livestock
have access to food and water and to monitor the health of
the livestock during shipment. Scaffolding and other ladders
may not provide the sturdy support necessitated by the
motion of a shupping vessel 1n combination with the poten-
tially hazardous weather on the open sea.

The spacer 614 nested or mated with the top surface of the
first container 612 and can further be secured by the weight
of the second container 610 to ensure the external catwalk
provides a sturdy elevated surface. Rails 616 can provide
some protection from falling, however, a safety harness may
also be used with the disclosed embodiment to further
reduce the potential injuries. The railing 616 can be provided
with a left rail 626, a back rail 628 and a right rail 630 and
generally outlines the external catwalk portion of the spacer
614. Each portion of the railing 616 can be rigidly athxed to
the spacer 614 by welding or other means, or each section
of railing 616 can be removably attached to the spacer 614.

A ladder 618 can pass through the spacer 614 at an
opening 624. The ladder 618 and opening 624 provide
access to the external catwalk portion of the spacer 614 for
entry into the second container 610.

FIG. 11C 1illustrates a non-limiting embodiment having
three groups of stacked containers with a common ladder
618. The first container group 610 includes a spacer 614
having an opening 624 for a ladder, but only with the left
railling 626 and the back railing 628. A bridge 632 can be
provided to a second container group 640 which has a spacer
644 1llustrated with a railing 646 having only a back railing.
The bridge 632 can be locked into place once the containers
and spacers are stacked 1nto place. The bridge 632 can also
include rails 1n order to help prevent falling injuries between
the container stacks.

A second bridge 648 can connect the second container
group 640 to a third container group 650, the third container
650 having a spacer 654 and a railing 656. The 1llustrated
arrangement of railing and bridges provides a single entry
for accessing the personnel openings of multiple containers
on a second level of containers.

Standard openings or slots on each comer of the shipping
container enable secured stacking and locking. However,
stacking livestock shipping containers presents an additional
hazard to personnel responsible for entering the shipping
containers to feed livestock. A ladder can be provided
adjacent to the personnel opening welded to the exterior of
the shipping container. Harnesses and other additional pre-
cautions may be taken for accessing any such shipping
container above the bottom level.

Methods of Shipping Livestock

One non-limiting embodiment relates to a method of
transporting livestock. An example of this embodiment will
be described, primarily with reference to FIG. 2A-D,
although features from other figures can readily be 1mple-
mented with this method. The method can include the step
ol separating a shipping container 10 into a livestock storage
area 62 and feed storage area 64. This step of separation can
be achieved with the installation of a feed partition 66
dividing the interior of a shipping container 10 into separate
areas. The feed storage area 64 can comprise a continuous
opening formed from a substantially horizontal overhead
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space 61 and a substantially vertical sidewall space 63. Feed
72 can then be loaded 1n the feed storage area 62 for storage,
and more specifically can be stored in the substantially
horizontal overheard space 61. Livestock 426 (seen in FIG.
9) can be loaded into the livestock storage area 64 for
transport. Separation can be maintained between the live-
stock 426 and feed 72 stored in the substantially horizontal
overhead space 61. A trough 68 can be provided in the
substantially vertical sidewall space 63 of the feed storage
space 64, accessible by livestock 426 1n the livestock storage
space 62. Periodically, measured amounts of feed 72 can be
released from the 1naccessible position in the substantially
horizontal overhead space 61 to the accessible location in
the trough 68. This 1naccessible position 1n the substantially
horizontal overhead space 61 can be reached via a catwalk
70 connected to a feed partition 66, and this catwalk 70 can
be accessed from a personnel opening 38 (Seen 1 FIG. 1)
to the exterior of the shipping container 10. The feed 72 can
be released 1n roughly equal portions throughout the dura-
tion of a trip. These allocated portions of feed can be
considered measured portions of feed and can be rationed
out 1n equal volumes each day during shipment. The volume
of the measured portion of feed can depend on the weight of
livestock 1n a particular container and can be suflicient to
tacilitate weight gain by the livestock throughout shipment.
The feed portions can be measured and adjusted for con-
suming the majority of feed during a trip, and particularly
can be adjusted to promote healthy weight gain while
mimmizing the waste produced during transport. In one
non-limiting embodiment the feed can be suflicient for a one
week trip. In another embodiment feed can be supplied for
a two week trip, and 1n yet another embodiment feed can be
provided for three weeks of transport, or even up to a forty
five day trip. The number of livestock and the weight of
livestock 1n each container should dictated the amount of
teed each container 1s provided on a daily basis.

In another embodiment, bedding, such an absorbent bed-
ding layer 428 (seen in FIG. 9) can be applied at the bottom
of the shipping contamner. Any of the bedding materials
previously described can be used, and can be applied in
multiple layers. In this embodiment, the absorbent bedding,
layer can be initially laid down before cattle enters the
container, and additional layers can be subsequently added
throughout the shipment.

For the purpose of periodically releasing measured
amounts of feed 72, pelletized feed 72 can be stored sepa-
rately from the livestock for periodic release 1n measured
amounts. The feed 72 can be released manually, by an
automated means, or can be actuated with a device providing
a mechanical advantage. As one example, feed 72 can be
stored 1n a side wall or above the livestock and can be
released. Additionally, feed 72 can be released from the wall
or from above the livestock by the actuation of a mechanical
means, such as a lever or a crank, adapted for releasing feed
72. The feed 72 1itself, 1n one embodiment, can be pelletized
teed 72 fortified with nutrients and/or antibiotics. For this
embodiment, any of the previously described shipping con-
tainers can be used, even those adapted for the senal
delivery of water and electricity.

Another non-limiting embodiment relates to an improved
method of transporting livestock and can be discussed
primarily with reference to FIG. 12. This method can be
used 1n conjunction with the previously described methods
of shipping and with previously described shipping contain-
ers 760. The method can include the first step of loading
livestock onto a plurality of ground transports 750 at a first
destination 700. The first destination 700, in one embodi-

10

15

20

25

30

35

40

45

50

55

60

65

26

ment, can be a quarantine location; however, ports and other
destinations are envisioned with embodiments of this
method. The ground transports 750 can take the livestock to
an intermediate destination 710, such as a port. At the
intermediate destination 710 the livestock can be unloaded
from the ground transport 750 and loaded into shipping
containers 760. As but one example, the ground transports
750 can be unloaded individually for filing livestock single
file 1nto a series of shipping containers 760 lined up 1n a row
for loading. The livestock can be sequentially unloaded from
a series ol ground transports 750. When a shipping container
760 1n the row 1s full, that shipping container 760 can be
closed and livestock can then be directed to a subsequent
shipping container, until the subsequent shipping container
1s also full. The loaded shipping containers 760 can be
transterred to a shipping vessel 770.

In another embodiment, the ground transports 750 can be
loaded with the same shipping containers 760 for a direct
transier onto the shipping vessel 770. In one embodiment,
the shipping contamners 760 can be unloaded from the
ground transport 750 and placed on a dock 720 to await
lifting onto a shipping vessel 770, while in another embodi-
ment the shipping containers 760 can be lifted directly onto
the shipping vessels 770. The shipping containers 760 can be
lifted with cranes 780 directly on the deck 730 of the
shipping vessel, or with cranes 780 located on the port 730.
The shipping containers 760 can be configured on the deck
730 of the shipping vessel 760 or in the hull of the shipping
vessel 770 1n rows with at least about 18 inches between the
containers, with at least about 12 inches between the con-
tainers, with at least about 6 inches between the containers.
The shipping containers 760 can be arranged on the deck
730 of the shupping vessel 770 into two or more rows, which
can have between about two and eighty containers. Once
loaded onto the shipping vessel 770, the shipping containers
760 can be carried to the second destination 740.

The method can include providing a shipping container
760 configured for providing livestock with food, water,
protection from the elements, and an air exchange. The
method can include the step of providing an at least one
generator for supplying power to shipping containers. The
method can also include the step of supplying each shipping
container 760 with drinking water.

The shipping vessel 770 can be a small vessel, a large
vessel, a vessel designated solely for shipping livestock, or
a vessel carrying bulk goods in addition to livestock. Once
the shipping date 1s set, the livestock can be quarantined at
a first destination 700, such as an offsite location, 1n accor-
dance with any local or international livestock shipping
requirements. The quarantine can begin the required number
of days belfore the shipment date. Optionally, female live-
stock can be cycled with hormones and other treatments
prior to the quarantine, then artificially imnseminated a pre-
determined time before the designated shipment. Depending
on the intended purpose of the livestock at their destination,
the cycled females can be mseminated with conventional
sperm, or with sex sorted sperm. For example, 1 the
livestock comprise dairy cattle, they can be inseminated
with sex sorted sperm for the purpose of producing female
oflspring. In another example, the female livestock can be
inseminated with sex sorted sperm 1n order to produce male
oflspring. The mnsemination can be timed such that the
livestock have a low chance of giving birth during shipment.
Instead, the insemination can be timed so that the livestock
produce their oflspring after they have arrived at their final
destination. It should be appreciated for the shipment of
impregnated livestock, particularly heifers gestating
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embryos, temperatures and conditions become more rel-
evant to the health of the livestock and potential ofispring.

Livestock can be loaded into specialized shipping con-
tainers 760 at the quarantine area 700, which are subse-
quently loaded onto ground transports and taken to an
intermediate destination 710, which can be a departure port
for the shipping vessel 770. In one embodiment, the ship-
ping containers 760 can be lifted directly from the ground
transports onto the shipping vessel 770. In a diflerent
embodiment, the livestock can be unloaded from the ground
transports 750 into the shipping containers 760 previously
described for loading onto the shipping vessel 770. The
lifting of the shipping containers 760 can be achieved by
either a crane 780 on the shipping vessel 770 or by a crane
780 at the dock 720. In one aspect, the step of loading the
shipping containers 760 onto the shipping vessel 770 can
include, sequentially driving the ground transports up to the
loading area 720 for the shipping vessel and individually
lifting the shipping containers 760 directly ofl each sequen-
tial ground transport 750 for placement on the deck 730 of
the shipping vessel 770 or 1n the hull of the shipping vessel
770. The shipping container 760 can be loaded onto the
shipping vessel 760 1n at least one row of two to eighty
containers. The shipping containers 760 can be spaced about
twelve inches apart 1n one embodiment, or about six inches
apart 1n another embodiment.

In another non-limiting embodiment the containers 760
can be evenly loaded with livestock 1in order to reduce
potential problems loading the containers onto the shipping
vessel. Proportional numbers of livestock can be loaded 1nto
proportional sections of the shipping containers sequentially.
For example, one half of the livestock can be stored 1n the
back half of the shipping container 760, and then the second
one half can be loaded into the front half of the container.

Another aspect relates to a method of transporting live-
stock over long distances or long periods of time, and waill
be discussed primarily with reference to FIG. 1. The method
can begin by providing at least one modified shipping
container 10. The modified shipping container 10 can be
modified to have ventilation openings 44, 46, 48, where the
ventilation openings can be reinforced. A portion of the
shipping container 10, or the entire bottom surface of the
shipping container 10, can be sealed for preventing liquid
and solid waste from escaping the shipping container 10.
Because livestock are shipped among other dry goods,
relying on the same loading equipment and dock space, 1t
may be favorable that the shipping containers themselves do
not impact the dock space or the shipping vessel space. The
shipping containers 10 can then be further modified for
providing airtlow. Livestock can then be loaded onto the
modified shipping container 10, and the loaded shipping
container 10 can then be loaded onto a shipping vessel 770
(seen 1n FI1G. 12). These modifications can include providing
an enclosure gate 110, as well as a water connection 52 for
receiving a supply of water and an electrical connection 32
for receiving an electric supply of power.

In another embodiment, which can be used in combina-
tion with various other methods described above, a method
of transporting livestock on a shipping vessel 770 can begin
with the step of accommodating at least one shipping
container 760 containing livestock on the deck of, or 1n the
hull of a shipping vessel 770. The method can continue with
the steps of generating a source of electricity supplied to the
shipping containers and holding a supply of fresh water for
supplying to the at least one shipping container 760. Holding
a supply of fresh water can comprise the step of filling the
ballast tank of shipping vessel with fresh water. The method
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can further comprise the steps of transporting the at least one
shipping container 760 from an intermediate destination,
such as a departure port, to a second destination 740, such
as a destination port, and maintaining the supply of electrical
power and drinking water to the at least one shipping
container 760. The method can further include the step of
selecting one of multiple ballast tanks for supplying the
drinking water to the at least one shipping container 760. For
example, a shipping vessel may include more than one
ballast tank, and the selection of the ballast tank for sup-
plying water to the shipping containers may be performed in
order to maintain balance between the ballast tanks.

Turning now to FIG. 13A-C, a first group of shipping
containers 810 1s 1llustrated adjacent to a second group of
shipping containers 820. Fach shipping container can
include livestock, and can be modified for the purpose of
transporting livestock. Each group includes a series of rows
stacked two containers high, specifically a series of bottom
containers stacked on a series of top containers. The bottom
containers can rest on a supporting surface 860, which can
be the deck of a shipping vessel, the hull of a shipping
vessel, or another surface on a shipping vessel providing
support for stacks of shipping containers. The bottom con-
tainers can provide elevation to the top containers relative to
the supporting surface of the shipping vessel. In other
embodiments the shipping containers can be stacked three,
four, or even up to eight containers high. The first group of
shipping containers 810 1s separated from the second group
of shipping containers 820 by, and 1s adjacent to, a catwalk
850. For embodiments including additional levels of ship-
ping containers the catwalk 850 can include additional levels
providing access to shipping containers on every level. The
catwalk 850 can include a first ladder 852, or a first ladder
852 and a second ladder 854, in communication with the
supporting surface 860 of the shipping vessel.

In one embodiment, a bottom container can be located at
the outer perimeter of a shipping vessel. The supporting
surface 860 can include a portion of the deck on a first side
of the bottom shipping container and one or more pillars
extending from a lower surface on a second side of the
shipping container. In this embodiment the catwalk 850 can
be connected directly to the supporting surface near the first
side of the bottom shipping container and can extend to the
personnel opening.

FIGS. 13A-D illustrate a first group of container 810
facing a second group of containers 820 separated by a
catwalk 850. In particular, FIG. 13D illustrates a {first row
830 having a bottom container 808, with a personnel open-
ing 868, in the first group 810 upon which a top container
802, having a personnel opening 862, 1s stacked. In the
second group 820, the first row 830 includes a bottom
container 824, having a personnel opening 880, upon which
a top contamner 816, with a personnel opening 874, is
stacked.

Similarly, a second row 832 includes a portion 1n the first
group of containers 810 having a bottom container 812, with
a personnel opening 870, and an top container 804, with a
personnel opening 864, and a portion 1n the second group of
containers 820 having an top container 818, with a personnel
opening 876, stacked on a bottom container 826 with a
personnel opening 882. A third row 834 1s 1llustrated having
a portion in the first group of containers 810 with an upper
container 806, with a personnel opeming 866, stacked upon
a lower container 814, with a personnel opening 884.
Another portion of the third row 834 1n the second group of
containers 820, adjacent to the first group, includes a top
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container 822, with a personnel opening 878, stacked upon
a bottom container 828, with a personnel opening.

Each of the containers can include a side, which can be
considered the front of the container, where the front of each
container can 1clude a personnel opening. Each personnel
opening can be latchably sealed with a door. In certain
embodiments, the front side of each top container in both the
first group of containers 810 and the second group of
containers 820 can be oriented adjacent to the catwalk 850.
In this way, a single catwalk 8350 can provide access to the
top level of containers 1n both groups of containers. The
catwalk 850 can include a first ladder 852 and a second
ladder 854 providing access to the top containers. The
personnel openings of the bottom containers can also be
orientated on the same side as the catwalk 850, or they can
be oriented on the opposite side, or they can be oriented in
some combination thereof.

The catwalk 850 can be secured 1nto place between the
first group of shipping containers 810 and the second group
of shipping containers 820. The catwalk 850 can be secured
to the supporting surface 860 of the shipping vessel, to
another surface of the shipping vessel, or to one or more of
the shipping containers. For example, the catwalk 850 can
be suspended from the top containers, through the personnel
openings or at the corners of the shipping containers. The
catwalk 850 can be stacked with portions resting between
the top and bottom containers of the first and/or second
groups ol shipping containers 820.

The first ladder 852, the second ladder 854 and the
catwalk 850 can include attachment points for a safety
harness. A safety harness can be provided for personnel
which access elevated shipping containers from the catwalk.

FIGS. 14-18 illustrate various aspects of a floating feed
partition which may be mcorporated with various features
previously described for shipping livestock. Primarily with
reference to FIGS. 14 A and 14B, a downward sectional view
ol a shipping container 910 having a plurality of walls 916
1s 1llustrated from above a loft 932. In FIG. 14A a front end
of the shipping container 910 1s shown with a front wall 918
consisting of a container door 926. The shipping container
910 and a container door 926 can represent any conventional
shipping container and may incorporate any number of
doors without departing from the scope of the invention
contemplated herein. By way of a non-limiting example, the
shipping container 10 may be 8 feet wide, 40 foot long and
9 and a half feet tall. As additional non-limiting examples,
similar containers with metric dimensions, containers with
less height, containers with less length, containers with more
height, and containers with more length may also be used, so
long as the container has an interior storage space 930
suilicient for transporting livestock.

The interior storage space 930 may be divided 1nto a first
portion 966 (seen 1in FIG. 16) and a second portion 968 (also
seen 1 FIG. 16) by the combination of a floating partition
928, loit 932 and wing end 1034, each of which may be
constructed, 1n large part, from tubular metal, such as tubular
steel. Naturally, other construction materials of requisite
strength may also be used. In the case of transporting
livestock, the first portion 968 of the interior storage space
930 may be considered the livestock storage area 970 and
may be so dimensioned to accommodate any of a number of
livestock. For example, various national and international
bodies require certain livestock to have specified amounts of
area per animal for shipment. This area allocated to livestock
may be considered the livestock storage area 970. The
second portion 968 of the interior storage space 930 may be
configured for the storage of feed or for access by various
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personnel and may be generally designated the feed storage
arca 972. The combination of the loft 932 and the floating
partition 928 may provide a vertical partition and a hori-
zontal partition, like those previously described, except that
the vertical partition does not extend to the floor 914 of the
shipping container 910. Similarly to previously described
embodiments, a vertical sidewall space may be partially
defined by the vertical partition and an overhead space may
be at least partially defined by the horizontal partition within
the second portion 968 of the interior storage space 930.

Each of a floating partition 928, loit 932 and wing end
1034 may be supported by a first stdewall 922 and a second
sidewall 924 without touching the container tloor 914 (seen
in FIG. 3). In this configuration each of the floating partition
928, loit 932 and wing end 1034 may be considered to be
“floating.” As used herein with respect to internal container
clements, the term “floating” shall be construed as not
touching the container floor. Such a configuration may
provide numerous advantages. For example, large livestock
amimals, such as cattle, may produce a significant volume of
waste throughout the period of transport. Various human and
livestock health 1ssues arising from the collection of this
waste may require that shipping containers utilized for
shipping livestock are cleaned once the amimals are dis-
charged. Even with pressure washers, it may be diflicult to
thoroughly clean the interior surface of a container various
items are connected directly to the floor. The floating con-
figuration described herein provides an advantage over other
pens or partitions contemplated on the interior of a shipping
container because the container floor 1s free of obstacles or
crevasses which may collect waste, or prevent waste from
being washed out even with a pressurized washer.

Further advantages exist 1n a floating partition, particu-
larly 1n transatlantic voyages, where livestock may be prone
to injure their legs or other body parts on pen or support
structures attached to the container floor. In particular, 1n the
case of shipping containers on shipping vessels, large ani-
mals, such as cattle, may damage structures atlixed to the
container floor.

The combination of the floating partition 928, 1ot 932 and
wing end 1034 may provide an internal structure which
provides a safe 1solated space for livestock 1n addition to an
accessible storage area for feed. Personnel may access the
feed and distribute 1t to a feed trough 948 (illustrated 1n
FIGS. 15-18) accessible to the livestock, while remaining
physically separated from the livestock. The loit 932 may
provide an area for storing hay, compressed hay, bags of
grain, or pellets of feed above the livestock storage area 970
in a manner which 1s inaccessible to the livestock. The end
wing 1034 i1s connected to the tloating partition 928 and in
combination they may provide a vertical barrier along the
entire length of the container 910, or perhaps along the
majority of the length of the contamner 10. This vertical
barrier serves to 1solate personnel from livestock, as per-
sonal may periodically access feed and for distribution into
feed troughs. In this manner feed 1s accessible to be distrib-
uted evenly amongst troughs spaced along the entire length
of the container 910. Personnel may access this feed storage
space 968 through a personnel door 1046 which may itself
be located 1n the container door 926 of the front wall 918.

The wing end 1034 may provide a widened space in the
feed storage area 968 allowing space for the personnel door
1046 to swing open and providing more room for access to
various 1tems and features within the container 910. The
winged end 1034 may include a wing gate frame 1036
hinged to the floating partition 928. When 1n use, the
container doors 926 will be closed and the winged gate may
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be latched 1n a position near or touching the front wall 918
of the container 910. The wing gate 1034 may further
include wing gate stanchions 1038 in the form of vertical
posts allixed within the wing gate frame 1036. The wing gate
1034 may further include wing gate cross members 1040.
The wing gate cross members 1040 may serve as ladder
steps 1042 providing access to a loit floor 998 located a top
the loft 932. The wing gate 1034 may be constructed at a
slight t1lt in order to present ladder steps 1040 1n a more user
friendly configuration.

When the container door 926 i1s opened, the wing gate
1034 may be swung into a second position which may be
viewed as a continuation of the feed partition structure 928.
In this configuration, the wing gate 1034 may extend beyond
the border of the front wall 918. This configuration of the
wing gate 1034 provides for a significantly wider clearance
when the container door 926 1s open and may be particularly
advantageous for loading livestock into the container 910
prior to shipment. This configuration may also be advanta-
geous for cleaning the container 910 and for brining equip-
ment 1nto the contamner 910 for cleaning, such as after
livestock are unloaded from the container after shipment.

The wing gate 1034 may be supported entirely by the
floating partition 928 without any portions extending to the
container floor 914 (illustrated in FIGS. 3 and 4) and may
thus be considered to be floating.

Column support plates 934 (seen best 1n FIG. 15) may be
welded to the interior of the first sidewall 922 and the second
sidewall 924 of the container 910, or aflixed by some other
means, such as an epoxy adhesive or with fasteners, such as
bolts. Some shipping containers are constructed with corru-
gated steel walls, and the column support plate 934 may be
wide enough to span across a portion of the surface to
contact and be welded to at least two surfaces generally 1n
the same plane. However, other materials are contemplated
for use herein, the width of the column support plates 934
may be selected as appropriate for the matenal of the column
support plate and the container sidewall. The column sup-
port plates 934 may run the entire interior height of the
container 910 and hence may contact the container floor 914
and the container roof 912 but are not considered part of the
floating partition 928.

Web support plates 936 can be steel plates mounted on the
column support plates 934 for the purpose of supporting the
floating partition 928, troughs 948, a catwalk (Seen 1n FIGS.
16,17, and 18) and other structures above the container floor
914. As one non-limiting example, each of the column
support plates 934 and the web support plates 936 may be
constructed from pieces of quarter inch plate steel. However,
other materials and thicknesses of requisite strength will be
readily apparent for mounting the described structure and
these materials and thicknesses are also contemplated for
use herein.

The floating partition 28 may be mounted at a plurality of
floating partition columns 960 which may be welded directly
to the web plate supports 936. The tloating partition columns
960 may be connected to a plurality of floating partition
cross members 982, including a top floating partition cross
member 984 mounted at the top of each of a plurality of
floating partition support columns 960 and a bottom floating
partition cross member 986 (seen 1n FIGS. 15,16, 17 and 18)
having segments mounted between floating partition col-
umns 960. Floating partition stanchions 9354 may be
mounted generally in parallel with the floating partition
support columns 960 and may have first ends 956 mounted
to the bottom floating partition cross member 986 and
second ends 958 mounted to the top floating partition cross

10

15

20

25

30

35

40

45

50

55

60

65

32

member 984. Similar structures may also be used that, for
example, provide a generally planar partition structure hav-
ing a top a bottom and columns, which may be constructed
from tubular metals.

The illustrated embodiment further includes mid floating
partition cross members 88 mounted 1n parallel across the
floating partition support columns 960 and floating partition
stanchions 954. These tloating partition cross members 988
may provide access to the loft 932 from portions of the feed
storage arca 968.

The loft 932 may include a loft floor 998 generally
supported by loft joists 92. The loit jo1sts 992 may have firsts
ends 994 supported at, or mounted with, the top floating
partition cross member 84 of the floating partition 928 and
second ends 996 mounted with a loft support beam 990. The
loft support beam 990 may be an L shaped bracket or other
beam being counted to a plurality of spaced column support
plates 934 on the second sidewall 924. Alternatively, the loft
support beam 990 may be replaced with a series of inde-
pendent support brackets for each loit joist 990. The loft
floor 998 may further include cutouts 1064 for the purposes
of promoting air circulation throughout the shipping con-
tainer 910.

To further promote air circulation, a first circulation
spacing 1052 may be seen between the front wall 918 and
the loft 932. The first circulation spacing, in combination
with a first ventilation fan 148, can help promote air circu-
lation throughout the shipping container 910 and particularly
promote air circulation above the loit 932. Referring to FIG.
1B, a second circulation spacing 1054 1s illustrated for the
purpose of prompting air circulation above the loft in
conjunction with a second ventilation fan 1050 mounted
with the back wall 920.

Each of the first circulation spacing 1052 and the second
circulation spacing 1054 1n combination with the first ven-
tilation fan 1048 and the second ventilation fan 1050 pro-
vides for improved air flow. Otherwise, 1n shipping vessel
transports utilizing water routes collection of moisture and/
or condensation 1s possible 1n the loit area which may result
in mold or 1n the spoliation of stored feed.

Referring to FIGS. 15A and 15B, further features may be
seen from a top down sectional view taken from below the
level of the catwalk 970. A water bowl mount 1004 may be
mounted either directly to a wall 916 of the container 910,
or to one of the column support plates 934. A water bowl
1000, such as an automated or actuated water bowl, maybe
mounted at the water bowl mount 1004 and supplied with a
source ol water. Feed troughs 948 can also be seen with a
water trough front 950 that overlaps the bottom floating
partition cross member 986. A water trough back 952 may
rest on the trough support beam 946. The feed troughs 948
may be constructed for a polymeric material, such as a
rubber or plastic. Such a construction may be light, easy to
clean and easy to remove from the container 910. It may be
desirable to have feed troughs 48 which are easy to remove
for the purpose of cleaning the feed trough as well as for
cleaning the container 10.

Referring now to FIG. 16, a front sectional view of the
container 910 interior 1s shown from the front wall more
clearly demonstrating the floating nature of the depicted
embodiment at each of the floating partition 928, loft 932
and end wing 1034 are elevated from the container tloor 914.
Additionally, the front view provides a view of an angle of
t11t 1070, relative to a horizontal axis 962 defined by the side
walls, created by a distal end 938 of the web plate support
936 and the floating partition column 960 which 1s mounted
thereon. In one embodiment, the angle of tilt 1070 may be
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between 2 and 20 degrees, 1n another embodiment the angle
of tilt 1070 may be between 5 and 15 degrees.

The angle of t1lt 1070 provides more space 1n the livestock
storage area 970 at the floor level, where livestock need 1t the
most. At the same time space in the feed storage arca 968 1s
increased towards the loft floor 998 providing personnel
retrieving feed more space to operate. Additionally, the
combination of the tilt and the mid floating partition cross
members 988 provide ladder steps for accessing feed located
on the loft tloor 998.

The end wing 1034 can be seen 1n greater detail, as having
an end wing frame 1036 comprising four pieces of tubular
metal forming a generally quadrilateral shape. End wing
stanchions 1038 may be mounted in parallel within the

frame 1036.

Additionally, a first catwalk beam 940 and a second
catwalk beam 942 can be seen mounted atop the web support
plates 936. Each support beam and the catwalk 944 may run
the entire length of the floating partition 928. A water line
1002 may additionally run along a U shaped tub, or within
a tubular beam, of the first catwalk support 940. Feed 974 1s
also 1llustrated within the feed trough 948.

With reference to FIG. 17, a front section 1s taken from
behind the end wing 1034 including illustrating a ventilation
opening 1014q 1n the first sidewall 922 and a ventilation
opening 1014a 1n the second sidewall 924 at a ventilation
frame 1016a. The ventilation opening 1014a 1n the first
sidewall 922 includes a shutter 1018a with a shutter cover

10204 1n a closed position 1024 and the ventilation opening
10185 with a shutter cover 10205 1n the second sidewall 924
1s 1llustrated in the open position 1026.

With reference to the open shutter 1185, a shutter link 122
can be seen connected to a ventilation link 128. The slidable
relationship between these lings allows the shutter to be
locked 1nto a shut position and unlocked and opened.

Referring to FIG. 18, a perspective view illustrates
selected features and more clearly differentiates the floating
partition columns 960 from the floating partition stanchions
954. The floating partition columns 960 are attached at the
web support plates 936, while the floating partition stan-

chions terminate at the bottom floating partition cross mem-
ber 986.
Method of Loading Livestock into Shipping Containers

In one embodiment livestock can be loaded by the process
of first categorizing livestock by weight. The area required
by amimals 1n each weight category can then be determined.
Referring primarily to FIG. 12, the capacity of the shipping
containers 760 for each livestock category can then be
determined based on the requirements of each livestock
category. Livestock from a first category can then be loaded
into a first shipping container, or a first group of shipping
containers, not exceeding the determined capacity for each
shipping container. Subsequent categories of livestock can
then be loaded into subsequent shipping containers, or
groups ol shipping containers. This step can be accom-
plished at a first location 700, or at an imntermediate location
710. In erther case, each of the shipping containers 760 are
then be loaded on a shipping vessel 770 at the intermediate
location 710 then shipped to a second location 740. As one
example, a row of shipping containers can be sequentially
loaded onto the deck 730 of the shipping vessel 770 from the
intermediate location 710 of a port. The shipping containers
760 can be transported and unloaded from the shipping
vessel 770 at the destination location 740, where the live-
stock can either be unloaded, or trucked to a final destina-
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tion. Once at the final destination, which could be another
quarantine, the livestock can be unloaded from the shipping
containers 760.

In one non-limiting aspect, the method of loading live-
stock onto shipping containers 760 can further include the
steps ol loading one half of a shipping containers capacity of
livestock into one side of the shipping container, then
1solating that livestock on one side of the shipping container.
Next the remaining capacity of livestock can be loaded 1nto
the remaining space in the shipping container 760. The step
of 1solating can 1nclude shutting an enclosure gate 110 (seen
in FI1G. 2C), within the shipping container 760. For example,
the enclosure gate can be located in roughly the middle of
the shipping container 760 and can be closed when half of
the desired livestock have entered the back half of the
shipping container 760. The remaining livestock can then be
led 1nto the front half of the shipping container 760. Once the
desired amount of livestock is loaded into the front half of
the shipping container 760, the cargo doors can be closed.
After the first shipping container 1s full, remaining livestock
can be led from the trailer to an adjacent second shipping
container.

In another aspect, the method of loading livestock into the
shipping container 760 can include a providing a temporary
partition, such as a gate for keeping live stock 1n place once
loaded 1nto a shipping container. The temporary gate can be
slid 1into place along the length of the 1nterior of the shipping
container to prevent livestock from attempting to move back
out of a shipping container. The temporary partition may be
particularly useful in the event of delays in unloading
livestock from subsequent trailers.

In yet another aspect, a method of loading livestock onto
a shipping container can include the steps of loading a first
portion of livestock onto the shipping container, and then
1solating the first portion of livestock into a corresponding
proportional section of the shipping container. Finally, the
remaining proportional sections can sequentially be filled
and 1solated.

Each shipping container loaded with their respective
amimals can be lifted from land onto a shipping vessel 760.
In one embodiment, the weight distribution of the livestock
1s kept relatively even within each shipping container.

In one non-limiting embodiment, the shipping containers
760 can each provide a source of food and water suilicient
for each animal throughout the trip. The volume of food and
water 1n each shipping container per animal can depend on
the category of livestock in each shipping container in
addition to the duration of transport. The food can be stored
within the individual shipping containers as previously
described and the drninking water can be by the systems
previously described.

In one non-limiting embodiment, an additional category
can exist for livestock which have been artificially insemi-
nated. Livestock categorized as having been artificially
inseminated, or in one embodiment heifers gestating
embryos, before transport can be provided with shipping
containers having circulation fans and access to water from
anywhere 1n the shipping container. Additionally, shipping
containers for this category of livestock can be provided
with additional space 1n the event calves are birthed in
transit.

In another non-limiting aspect the livestock can further be
categorized by theiwr health status. The health status of
amimals for the purpose of categorizing livestock can be
understood as the presence or absence of any condition
requiring veteriary attention, or the absence or presence of
any contagious conditions. In this embodiment, livestock
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categorized as a negative health status, which can be those
amimals that require veterinary attention and/or those with
contagious conditions, can be 1solated from the remaining
healthy livestock 1n order to reduce the spread of 1llness and
provide easier access to livestock requiring attention. When
loading the shipping containers livestock can be loaded with
livestock of categorized with similar health statuses. In
particular, livestock categorized with a negative health status
can be 1solated from the remainming livestock.

One non-limiting embodiment relates to a method of
transporting livestock where a shipping container 1s config-
ured for shipping livestock, livestock can be loaded into the
shipping container 760, and the shipping container 760 can
be loaded onto a transport, or a vessel, which was not
designed to carry livestock. The vessel can be a boat, plane,
train, trailer, truck, or the like.

Business Method for Facilitating the Shipment of Livestock

In one non-limiting embodiment the current mmvention
relates to a method of doing business. The method of doing
business can begin with the step of booking space on a
shipping vessel 770 from an intermediate destination 710 to
a second destination 740, or a desired destination, where the
shipping vessel 770 can also carry non-livestock cargo 790,
such as dry bulk goods. The business method can include the
step of directing the modification of shipping containers 760
to accommodate shipping livestock. The business method
can 1nclude the coordination of a quarantine of the livestock
prior to the scheduled shipment in designated quarantine
areas at a first destination 700 prior to arrival at the inter-
mediate destination. The quarantine can be for thirty days or
for an amount of time 1n compliance with any other shipping
standards for the pertaining to the shipment of livestock. The
method can continue with the scheduling the transport of the
livestock to the shipping vessel 770 and arranging for
shipping containers 760 filled with livestock to be trans-
terred onto the shipping vessel 770. For example, ground
transports 750 can be scheduled to pick livestock up from
the quarantine area 700 and deliver them to the intermediate
destination 710, where livestock can be loaded into the
specialized shipping containers 760. The method can con-
tinue by arranging for the supply of drninking water and
clectrical power to the loaded shipping containers 760. The
business method can include the step of coordinating ground
transportation for receiving the livestock at the desired
destination.

In one non-limiting aspect the method can include the step
of coordinating the same shipping containers 760 for use 1n
ground transport and sea transport on a shipping vessel 770.
For example, livestock can be transported to the shipping
vessel 770 loaded within shipping containers 760 where the
shipping containers 760 are then directly loaded onto the
shipping vessel 770. As another example, the method can
include the step of scheduling the direct unloading of
livestock containers 760 from the shipping vessel 770 to
ground transports 750 and coordinating the unloading of
livestock from the shipping containers 760 at a location off
site from the second destination 740, or the destination port.
Multiple ground transports 750 can be scheduled for arriving
at the second destination 740, or the destination port, and
lined up for the sequential unloading of shipping containers
760. As another non-limiting example, the livestock can be
transported to the shipping vessel 770 within the shipping
containers 760 for loading onto the shipping vessel 770.

In one non-limiting aspect an attendant can be sent on the
shipping vessel 770 along with the shipping containers 760
in order to evaluate the health of the livestock being shipped.,
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as well as, ensuring the water and electricity supplied to each
shipping container 760 1s not interrupted in transit.

In one non-limiting aspect, the bulk goods 790, or dry
bulk goods, on a shipping vessel 760 can reduce the costs of
shipping each shipping container 760. The livestock ship-
ping containers can cost less than 1%, 5%, 10%, 20%, 50%,
80%, or 85% the total cost of the freight on the shipping
vessel 770.

The shipping containers 760 can include animals of the
same species, animals that have been artificially msemi-
nated, or even animals that have been artificially msemi-
nated with sex sorted sperm, particularly artificially mnsema-
nated heifers.

In one non-limiting aspect, the shipping containers 760
can be loaded directly from ground transports 750 onto the
shipping vessels 770 before shipment, or the shipping con-
tamners 760 can be unloaded directly from the shipping
vessel 770 to trucks after shipment.

In one non-limiting aspect, the step of directing the
modification of the shipping containers can include, provid-
ing structions to cut ventilation openings 40, 42, 44 (Seen
in FIG. 1) 1n a standard shipping container 760 as well as
providing instruction to reinforce the shipping container 760
at those ventilation openings 40, 42, 44 (Seen 1n FIG. 1).
Instructions can be provided with respect to the size and
number of ventilation openings with consideration given to
the desired amount of airflow, or a desired air exchange. For
example, an air exchange of 2.5 exchanges per minute may
be desired for shipping containers on the deck of a shipping
vessel while an air exchange of 12 exchanges per minute
may be desired for shipping containers stored in the hull of
a shipping vessel. The method can further include the step of
providing 1nstructions to seal at least a portion of the bottom
of the shipping container 760 to prevent liquids and solids
from escaping from the container. For example, a rubber or
plastic material can line the bottom surface of the shipping
container 760. This step can further comprise providing
instructions to install a feed partition 66 (seen in FIG. 2) for
separating livestock from livestock feed within the shipping
container. Additionally, the method can 1nclude the step of
providing instructions for arranging an area to store feed.
The business method can also include the step of providing
instructions to create a personnel opening with access to the
feed.

In one aspect, at least s1x containers can be coordinated on
a shipment, while 1n another aspect at least twelve or at least
twenty containers can be coordinated for shipment on a
single shipping vessel. In still another aspect at least forty
containers can be coordinated 1n a single shipment, on a
single shipping vessel.

A Method for Circulating Water from a Ballast Tank

Referring primarily to FIG. 6, certain aspects relate to a
method of circulating drinking water to shipping containers
214, 216 on a shipping vessel 200. The method can begin
with the step of emptying the ballast tank 204 of a shipping
vessel 200. Once the ballast water 1s evacuated from the
ballast tank, the ballast tank can be cleaned 1n order to
reduce the sediment, microorganisms, salt, and other unde-
sirable materials. The process of cleaning the ballast tank
204 can include pressure washing the interior walls of the
ballast tank 204, as well as rinsing the walls of the ballast
tank 204, with or without any type of cleaning agent or even
coated with paint or another chemical. Once the ballast tank
204 15 cleaned, 1t can be filled with fresh drinking water 208.
Next a connection 210, and a conduit 210, can be made from
the ballast tank 204 to the deck 206 of the shipping vessel
200, or to the hull 202 of the shipping vessel 200, where a
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pressure source 224, such as a ballast pump, can draw
drinking water. The drinking water can be drawn to an
intermediate storage tank 212 for temporary storage, then
circulated to shipping containers 214, 214, 216, 218, 220
thereby providing a pressurized source of drinking water to
livestock within each shipping container 214, 214, 216, 218,
220 throughout a shipment. The imtermediate storage tank
212 can comprise a shipping container modified to house
either a bladder or a plastic storage tank 222 for holding
drinking water.

In aspect water can continuously be circulating between
the shipping containers and the intermediate tank 212 to
prevent freezing and to warm the water with the body heat
of the livestock 1n their respective shipping containers.
Methods for Producing Shipping Containers for Livestock

One non-limiting embodiment relates to a method for
producing a shipping container to accommodate the ship-
ment of livestock. This method can be understood primarily
with reference to FIGS. 1 and 2. Relating to producing a
shipping container, the term “produce” or “producing™ 1s
intended to encompass at least the acts of: building a
shipping container, retrofitting an existing shipping con-
tainer, modifying an existing shipping container, and manu-
facturing a shipping container. The method can begin by
acquiring a shipping container 10, which can have be a
generally rectangular shipping container having a roof 12, a
bottom 14, and at least four sides. The four sides can include
a front wall 16, a back wall 18 and two side walls 20 and 22.
The step of “acquiring” should be understood to encompass
both the act of acquiring a previously manufactured shipping
container 10 and producing or manufacturing a shipping
container 10. Next, at least one ventilation opening 40, 42,
and 44 can be cut mto one of the sides of the shipping
container 10. As previously described, the ventilation open-
ings 40, 42, and 44 can be reinforced by welding a frame
constructed from metal plates, tubular metal, or the like into
place at interior surfaces of each.

Referring now primarily to FIG. 2 for reference to the
internal modifications, a feed partition 66 can be installed 1n
the shipping container 10 adjacent to one of the sidewalls
and can be constructed with a fabricated vertical partition 76
and a horizontal partition 74 forming an enclosure. As
previously described, the feed partition 66 can define a feed
storage area 64 and a livestock storage area 62 within the
shipping container 10, where the feed storage arca 64
comprises a continuous opening formed from a substantially
vertical sidewall space 63 and a substantially horizontal
overhead space 61. At least one trough 68 and at least one
water bowl 80 can be installed adjacent to the feed partition
66 1n the feed storage area 64 formed by the feed partition
66.

In one aspect, the method can include the steps of
tabricating a vertical partition 76 and a horizontal partition
74 and securing each within the shipping container 10. Each
of the vertical partition 76 and the horizontal partition 74 can
be constructed and installed separately into the shipping
container 10, or they can be fabricated together and installed
at one time. The shipping contamner 10 can be further
modified to receive water with a water connection 52 and
clectrical power with an electrical connection 32. Addition-
ally, the shipping container 10 can be further modified with
the addition of first and second ventilation fans, which can
be supplied electrical power through other modification to
the shipping container 10. The first and second ventilation
fans can be configured for maximizing the air flow through
the shipping container 10. They can be configured opposite
cach other 1n a push-pull relationship, or they can be set off

10

15

20

25

30

35

40

45

50

55

60

65

38

at angles for producing multiple air flows. The electrical
connection for powering the fans can include a transformer
for stepping down the power received from an external
power source.

In one non-limiting embodiment, the shipping container
10 can be further modified by sealing the bottom of the
container from leaking. A sealing layer can be added to the
bottom 14 of the shipping container. For example, a layer of
plastic or rubber can be lined at on the bottom 14 for
containing fluids.

In another aspect a method of modifying a shipping
container 10 can begin with the step of acquiring a shipping
container 10. The shipping container 10 can then be con-
figured for ventilation and for air flow. This configuration
can be accomplished with the introduction of ventilation
openings, the installation of ventilation fans, or a combina-
tion of both. The interior of the container can then be
separated 1nto separate livestock storage and feed storage
areas. The step of separating can be accomplished with the
introduction of a feed partition, like those previously
described, which can be constructed 1n the manner previ-
ously described. This method of modification can continue
with the installation of nose operated water bowls 80 and
water connections 52 for receiving pressurized water for
ensuring a steady supply of food and water to livestock 1n
transit.

As can be easily understood from the foregoing, the basic
concepts of the present invention may be embodied 1n a
variety of ways. The invention involves numerous and
varted embodiments of shipping container and methods of
making and using the shipping container including, but not
limited to, the best mode of the invention.

As such, the particular embodiments or elements of the
invention disclosed by the description or shown in the
figures or tables accompanying this application are not
intended to be limiting, but rather exemplary of the numer-
ous and varied embodiments generically encompassed by
the mvention or equivalents encompassed with respect to
any particular element thereof. In addition, the specific
description of a single embodiment or element of the inven-
tion may not explicitly describe all embodiments or ele-
ments possible; many alternatives are implicitly disclosed by
the description and figures.

It should be understood that each element of an apparatus
or cach step of a method may be described by an apparatus
term or method term. Such terms can be substituted where
desired to make explicit the implicitly broad coverage to
which this invention 1s entitled. As but one example, 1t
should be understood that all steps of a method may be
disclosed as an action, a means for taking that action, or as
an element which causes that action. Similarly, each element
of an apparatus may be disclosed as the physical element or
the action which that physical element facilitates. As but one
example, the disclosure of “container” should be understood
to encompass disclosure of the act of “containing”™—whether
explicitly discussed or not—and, conversely, were there
cllectively disclosure of the act of “containing”, such a
disclosure should be understood to encompass disclosure of
a “contaimner” and even a “means for containing” Such
alternative terms for each element or step are to be under-
stood to be explicitly included 1n the description.

In addition, as to each term used 1t should be understood
that unless 1ts utilization 1n this application 1s inconsistent
with such mterpretation, common dictionary definitions
should be understood to be included in the description for
cach term as contained 1in the Random House Webster’s
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Unabridged Dictionary, second edition, each definition
hereby incorporated by reference.

Moreover, for the purposes of the present invention, the
term “a” or “an” entity refers to one or more of that entity;
for example, “a container” refers to one or more of the
containers. As such, the terms “a” or “an”, “one or more”
and “at least one” can be used interchangeably herein.

All numeric values herein are assumed to be modified by
the term “about”, whether or not explicitly indicated. For the
purposes of the present invention, ranges may be expressed
as from “about” one particular value to “about” another
particular value. When such a range 1s expressed, another
embodiment includes from the one particular value to the
other particular value. The recitation of numerical ranges by
endpoints 1ncludes all the numeric values subsumed within
that range. A numerical range of one to five includes for
example the numeric values 1, 1.5, 2, 2.75,3,3.80, 4, 5, and
so forth. It will be further understood that the endpoints of
cach of the ranges are significant both in relation to the other
endpoint, and independently of the other endpoint. When a
value 1s expressed as an approximation by use of the
antecedent “about,” 1t will be understood that the particular
value forms another embodiment.

The background section of this patent application pro-
vides a statement of the field of endeavor to which the
invention pertains. This section may also incorporate or
contain paraphrasing of certain United States patents, patent
applications, publications, or subject matter of the claimed
invention useful 1n relating information, problems, or con-
cerns about the state of technology to which the invention 1s
drawn toward. It 1s not intended that any Umted States
patent, patent application, publication, statement or other
information cited or incorporated herein be interpreted,
construed or deemed to be admitted as prior art with respect
to the invention.

The claims set forth 1n this specification, if any, are hereby
incorporated by reference as part of this description of the
invention, and the applicant expressly reserves the right to
use all of or a portion of such incorporated content of such
claims as additional description to support any of or all of
the claims or any element or component thereof, and the
applicant further expressly reserves the right to move any
portion of or all of the incorporated content of such claims
or any element or component thereol from the description
into the claims or vice versa as necessary to define the matter
for which protection 1s sought by this application or by any
subsequent application or continuation, division, or continu-
ation-in-part application thereot, or to obtain any benefit of,
reduction 1n fees pursuant to, or to comply with the patent
laws, rules, or regulations of any country or treaty, and such
content incorporated by reference shall survive during the
entire pendency of this application including any subsequent
continuation, division, or continuation-in-part application
thereof or any reissue or extension thereon.

We claim:
1. A shipping container having an interior enclosing an
interior storage space, the shipping container comprising;:

at least two side walls and a container floor;

one or more column support plates mounted to at least one
of the at least two side walls 1n the interior of the
shipping container;

one or more web support plates connected to, and extend-
ing from, the one or more column support plates, the
one or more web support plates each having a distal end
extending away from the one or more column support
plates without touching the container floor;

10

15

20

25

30

35

40

45

50

55

60

65

40

a floating partition mounted with the distal end of the one
or more web support plates;

a catwalk having catwalk beams supported within the
interior storage space of the shipping container by one
or more ol the web support plates connected to the
catwalk beams, the catwalk being positioned between
the floating partition and the interior of one of the side
walls of the shipping container at a height that allows
upright walking on the catwalk within the shipping
container; and

a loft supported on at least one side by the floating
partition.

2. The shipping container of claim 1, wherein the floating
partition comprises a vertical partition and a horizontal
partition, and wherein the vertical partition at least partially
defines a vertical sidewall space and the horizontal partition
at least partially defines an overhead space.

3. The shipping container of claim 1, wherein the floating
partition comprises one or more floating partition columns in
communication with the one or more web support plates.

4. The shipping container of claim 3, wherein the floating
partition columns are mounted at an angle of tilt relative to
a horizontal axis as defined by the walls of the shipping
container.

5. The shipping container of claim 4, wherein the angle of

tilt of the floating partition columns 1s between about 2
degrees and about 20 degrees off the horizontal axis, as
defined by the walls.

6. The shipping container of claim 5, wherein the angle of
tilt of the floating partition columns 1s between about 5
degrees and about 15 degrees ofl the horizontal axis, as
defined by the walls.

7. The shipping container of claim 3, wherein the floating
partition further comprises one or more floating partition
stanchions generally parallel to the floating partition col-
umns and one or more floating partition cross beams gen-
erally perpendicular to the tloating partition columns.

8. The shipping container of claim 3, wherein the floating
partition further comprises a plurality of floating partition
cross members mounted with the ftloating partition, the
floating partition cross members further comprising;:

a top floating partition cross member mounted across the

tops of the floating partition columns;

a bottom floating partition cross member mounted

between each floating partition column; and

one or more mid {floating partition cross members

mounted between the top floating partition cross mem-
ber and the bottom floating partition cross member so
as to overlie one or more floating partition columns.

9. The shipping container of claim 8, further comprising
one or more floating partition stanchions, wherein each
tfloating partition stanchion has a first end and a second end,
and wherein the first ends of the floating partition stanchions
are mounted to the top floating partition cross member and
the second ends of the floating partition stanchions are
mounted to the bottom floating partition cross members.

10. The shipping container of claim 1, further comprising
an end wing mounted with the floating partition.

11. The shipping container of claim 10, wherein the end
wing 1s hinged to the floating partition to provide an end
wing gate.

12. The shipping container of claim 10, wherein the end
wing further comprises an end wing frame.

13. The shipping container of claim 12, further compris-
ing one or more end wing cross members mounted across at
least a portion of the end wing frame.
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14. The shipping container of claim 13, wherein the end
wing cross members are spaced so as to provide ladder steps
from the container floor to the lofit.

15. The shipping container of claim 10, further compris-
ing one or more end wing stanchions.

16. The shipping container of claim 1, further comprising:
one or more shutters mounted with one or more ventilation

openings, the one or more ventilation openings being sup-
ported by a reinforcement frame.
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